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Bi THE FURTHER PROCEEDINGS OF THIS INQUIRY 
RESUMED PURSUANT TO ADJOURNMENT 
oT APPEARANCES AS HERETOFORE NOTED 
15 
| MR UELAGK ING = Good morning meMns<Charrman. 


DR. DUPRE: Good morning, everyone. 
| Counsel, are there any matters that you wish to 
raise before I greet the witness? 
4d 20 MR; LASKIN:+ I-dontt believe we have any matters 
to raise. 
a DR. DUPRE: Do the parties have any matters? 
M. CASGRAIN: I can see a new hairdo here, which 
is very becoming. Yours. 
E | MISS KAHN Ohi; thank.you? 
25 DRasDUPRE sa velhbp~pDra Holstein, cas yourcan tell, 
Z| this group has been together for some time. May I, on behalf of 
all of us, tell you how pleased and grateful we are that you have 
ft agreed to come to give sworn testimony as an expert witness. It 
Es avery; iveny tkind fof you, windeed, sir. 
“| Miss Kahn, would you swear in the witness, 
i 


please? 
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EDWIN CROSBY HOLSTEIN, SWORN 
EXAMINATION-IN-CHIEF BY MR. LASKIN 


Ge) Dr. Holstein, you Nave=in front or you that green 
booklet which we have marked for our purposes as part of the record 
Aomexnitoite titety-t ive, "dna which “cencains your curriculum vitae, 

a copy of your major study out of Port Alleghanie, and certain 
G@tners of your publications, so that “if occastonatiy "we refer to 

10} it during the course of these proceedings, we will probably refer 
you to document by whatever tab number they appear in that book. 
Can yousjusct. tell ws, Lor «the record, wiat your 
present position is? 

A. Yes. I am Assistant Professor in the Department 
of Community Medicine at the Mount Sinai School of Medicine in New 
Me WorkeCtty 7 sand i epalticuldlt, my appointment is in the Envrronmenta 
Sciences Laboratory which is a part of the Department of Community 
Medicine. 

Gen SPeunderstangetiirs Morning yourare going cto pegin 
your evidence by giving us an overview of your own work in the area 
Dol OL asbestos, and in particular’ your study” of "Port Alleghanie? 

A. I would be pleased”to: do so, yes. 

Ow by all= means: 

Ree aunesyoOU. 

Mr. Chairman, Commissioners, ladies and gentlemen, 
fewaneecoetnank you very mucn tor the opportunity to be here today. 
25; I know that these hearings have been in progress for quite some time 
now, and therefore I'm going to do my best not to be soporific. 
Everyone, of course, always promises to be brief, 

and) i) do too. “L give youmy absolute assurance” that™ I™will”’ finish 
my statement in time for the wedding. 

I must apologize to you that I will be speaking 


30 
almost primarily in terms of data derived from the United States. 
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THE WLOINESS: (contd. } Tawill be speaking. to some 
T extent concerning public health problems related to asbestos, and 
I wish I could speak in terms of Canadian or Ontario data and 
Pi Lonmati1on, butelam mMoreatamiliar at this point with the United 
T Stacesesituation, sand Luhnope that itiwill be useful sto..vyou .to 


extrapolate from that situation to your own. 


Ty I'm sure that by now you have before you a variety 
| of estimates as to the magnitude of the asbestos problem. Certainly 
i | 10| 1£ we consider just those who have already been exposed to asbestos, 
we have had varying estimates of the probable health result in years 
I to come for those individuals, and I'm sure that you have heard 
estimates that range - earlier estimates were as much as twenty 
percent of all cancer and more recent estimates, perhaps in Dr. 
| Nicholson's testimony or in testimony of others, may be, quote, 
455 low as", end quote, a few percentage points of all cancer. 
‘|| The point, the first point I would like to make is 


that regardless of which of those estimates we accept as being 


zr closest to the truth, even the lowest estimate constitutes a very 
Targe problem lineterms, of health, ime which wesare talking im iterms 
20 of tens of thousands of anticipated deaths just among those who 
have already been exposed to asbestos. 

If we accept the larger estimates as being closer 
to the actual situation, then we may be speaking in terms of many 


tens of thousands per year, again speaking in terms of United 


| 
| 
E | States population figures. 
25 Now, if we are confronted with a problem of this 
| magnitude, then we are confronted with a necessity to do something 
Ofvarnewsandecaifrerentetype.. In general, in. the, industrialized and 
| developed countries of the world, the observation has been made 
many times that the nature of our health problems has changed over 
' the past few decades. Whereas at one point in our history of our 
| " societies the major problems were those of infectious diseases, 


we have made, Canada has made, the United States has made, and most 
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THE WITNESS: (cont'd.) of the industrialized 
countries have made very great progress in controlling these diseases. 
It is now frequently pointed out that we are up against the much more 
difficult problem of dealing with chronic diseases - the metabolic 
diseases such as diabetes, or the development of athersclerosis 

with the consequent vascular disease, heart disease, stroke...and 

of course with cancer, as an everincreasing and serious health 
problem. 

| 19 This observation has been made many times. What 
we need to realize from that observation is that the methods that 
will be necessary to deal with these diseases, and I include among 
these the asbestos-related diseases, in particular, will require 

a greater degree of sophistication. Not so much ina technical 

fe Sense, although that, ‘too,’ is included,“ but “a? greater degree of 
sophistication of our public health measures. 

Many infectious diseases, we found that once the technological 
advance had been made that the public health techniques were 
relatively simple - an injection, perhaps, an immunization, or 
perhaps control of the separation of sewage from water supplies, 
20| and other methodologies which once the technological advances 

were in place, the public health aspects were relatively simple to 
Carty Out. 

Now that we are faced with a new kind of health 
problem in general, and asbestos diseases in partictilaras ‘an 
example, the public health measures that will be necessary will 
25) be similarly more complex and more difficult to carry out. 

I'm going to elaborate on this theme, not the 
general but the specific, of asbestos-related diseases. I'm 
going to begin by recounting for you the work that our laboratory 
has done in a town in Pennsylvania called Port Alleghanie, and 
I'm going to use that as a basis for expanding on the general 


30 
question of what can be done and what needs to be done for groups 
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THE WITNESS: (cont'd.) that have already been 
exposed to asbestos. 

Well, as I begin the Port Alleghanie story, I would 
PI RemLOspOINGfOUGELO. VOU Chateunvs Is preallysa story that goes back 
and has its roots several decades prior to the actual events in 
Port Alleghanie. Borrowing from Dickens, it's really a Tale of 
Three Cities. 

i thank that you are familiar at this point with the 
10| work that was done by my mentor and supervisor, Dr. Irving Selikoff, 
in which he began his earliest mortality studies in a town in 
New Jersey called Paterson. 

The workers were employed at a plant of the Unarco 
Company, and in this factory in Paterson, New Jersey, an amosite 
asbestos pipe insulation product was made, beginning sometime in the 


15) early 1940's, in response to the wartime need for this material 


on navy ships. 

I think you have had before you the results, the 
mortality results that ultimately were tabulated by Dr. Selikoff 
several decades later, with their very sad record of highly 
a0 increased rates of lung cancer, of mesothelioma, of death from 

asbestosis, and gastrointestinal tumors, as well as a variety of 
other tumors which occurred in smaller numbers. 
Unfortunately, history seems to be repeating itself. 
The Unarco Equipment in Paterson, New Jersey, was sold to the 
PleresoungieCOLMing Corporation in Tyler, ‘Texas. Production began 
25| there in 1954, of the same product, utilizing the same fiber, and 
the same process, with the same product inmind. 

With the expected latency period, disease did not 
occur immediately among the Tyler group. But after twenty years or 
twenty-five years had elapsed, disease began to be seen. 

Although we are unfortunately lacking a comprehensive 


20 study of the problem of the tvpe Dr. Selikoff did in Paterson, New 
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THE WITNESS: (cont'd.) Jersey, there is ample evidence 
both anecdotal as well as partial information from Tyler, to indicate 
that the same general pattern seems to be holding true Lily er, 
Texas, only delayed some number of years after the Unarco experience 
due to the later onset of the use of asbestos in Texas. 

Unfortunately, there is the possibility that history 
may yet repeat itself again. The Unarco Company had another plant 
in Bloomington, Indiana, making the same product with essentially 
the same process and machinery, and this machinery was sold to, 
again, Pittsburgh Corning in Port Alleghanie, Pennsylvania. 

Here, production began in 1964, ten years after the 
Tyler production began. 

Now, 1964 is only what, seventeen, eighteen years ago? 
With the well-known latency effect in asbestos disease, one would 
not expect to see many cases at this points timeror ssenious 
disease in Port Alleghanie related to the use of asbestos. 

In other words, in Port Alleghanie there is still 
time to try and deal with expected health errects, and thate.s tne 
major thrust of the work that I will be reporting to you. 

Another corollary of this, though, is the following: 
Port Alleghanie serves as a reminder to us that all of the asbestos 
problems did not suddenly disappear in tieweariy, 2700, 7Orml 762, 
or 1964, or at any other magical data, and whereas there ue Laue 
in the statement that increased efforts of control occurred in 
many places, and whereas it is true that the exposures in many 
situations became less than historically they had been, nevertheless 
here will be for you a very clear cut example that even in 
situations that postdate 1964, since that's when the use of asbestos 
began in this plant, even in that setting, even in that Situacron 
there are numerous individuals who have been exposed, and lim sure 
that this is true throughout the industrialized world, in the 
United States, and I'm sure that this is likely to be true in Ontario 


Province as well. 
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THE WITNESS: (cont'd.) Moreover, we have seen 
in Port Alleghanie, and I will touch on this briefly, we have seen 
disease among these individuals with a fairly widespread prevalence. 
These are all individuals whose latency since their 
first exposure is less than twenty years, and although the disease 
in the majority of these individuals is mild disease, although 
many of these individuals would not think of themselves as carrying 
a chronic disease, although most of these individuals carry out 
Ag) thei rework ether fami lyelire,™theirsrecreational activities*in 
essentially normal fashion, nevertheless the telltale signs of 
interstitial fibrosis and/or pleural thickening of their lungs is 
there as evidence of the exposure that has occurred, and as a 
harbinger of what we fear will be a repetition of history. 
Let me tell you briefly about our own involvement in 
15} port Alleghanie. Let me tell you first what our objectives were 


at the time of our initial involvement in that situation. 


Of course, prevalence studies of the health effects 
of asbestos are by now old hat. These effects are well known, there 
are many such studies. It did not seem useful in and of itself 
30 to undertake yet another study of that sort. 

in f£act,vour realvobjectivet trom’ our first 
involvement in Port Alleghanie was to test the feasibility of 
seeing what could be done to blunt the impact of the otherwise 
expected epidemic of asbestos-related disease - expected on the 
basis of what we knew and what we know today of the experience of 

25; other groups. 

Onetorethecmasjorspoints that, Inwill®tryrto make 
today is that it is our belief that something can be done not to 
entirely erradicate the problem completely, but that much can be 
done to save lives utilizing just what we know today, for 
individuals who have already been exposed to asbestos. 


30 ; : 
Although I sense a generally fatalistic attitude, 
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THESWETNGSo -s(COULLG.  eeatde all ALtLLCUde that nothing 

qT can be done, an attitude that once the exposure has occurred that 
the ballgame is lost, we are proceeding on the theory which we 
believe is in part supported by scientific evidence, that there 

ii are things that can be done. I will deal with that viewpoint 

after I have completed the brief introduction to a few points of 

| data that derive from Port Alleghanie. 


We were originally asked to become involved in that 


|! 190| Situation by the American Flint Glass Workers Union, a small union 
based in Toledo, Ohio. About thirty thousand members exist currently 
rT in that union, and the president of the international is Mr. 
George Parker. 
Mr. Parker had read about asbestos in the lay press, 
| he had heard warnings that concerned him, and he came to us to ask 
15} us to review with him whether or not the situation in Port 
|| Alleghanie might pose a hazard for his men employed there. 


OUrWinrtial tivesticgations, Our wnitial explorations, 


iT our initial reviews, confirmed our suspicion, our impression, that 
indeed a serious problem probably did exist, and after an intervening 
ma series of events that took two or three years, and which I won't 
recall in detail, involving discussions with the company concerning 
Cilomrcatsciss ton with voluntary health agencies in the» Pore 
Alleghanie area, concerning discussions with government agencies 
in the United States, following a series of exploratory steps, 
Mr. Parker lost some patience and said to us, if I send you some 
25| men from the plant will you examine them and evaluate them. 
AS a result, in August, 1978, he” chartered an 


airplane and thirty-eight members of that union flew to us in the 


men. 
We found that all thirty-eight had signs of 


asbestosis, a rather striking percentage - a hundred percent. 


nf New York area and we undertook comprehensive examinations of those 
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THE WITNESS: (cont'd.) Of course this was a selected 
group. The union selected those men who seemed, on the basis, who 


seemed to laymen to be those who were most ill. 

But when our report was issued to Mr. Parker, and 
when this gained circulation in this very small town ae Iareie 
Alleghanie, whose population is only three ehousand, as you can 
imagine, the effect of this report was quite dramatic. 

A whole subsequent series of events occurred, which 

40), [wont *go into in detail, but SUEfice, tt co say ethat with this 
demonstration that indeed there did appear to be a problem, a general 
consensus emerged that a broader and more comprehensive look at the 
problem was necessary in order to further define the scope of the 
problem and the severity of the problem. 

Ae thusepointp,ewe now enjoy “the=full co-operation 

15) of the Pittsburgh Corning Corporation, as well as the support that 

we had previously from the American Flint Glass Workers Union. 
In addition, we found that we enjoyed the support of 
just about every organized element in this small =conmmunity, whether 


this be the hospital, whether it be the physicians, whether it be 


20 the Masonic Association, the Rotary Club, and so on. 
This led, this support and this desire on the part 

of those concerned, of those affected, to explore the problem further, 
led to the large-scale examination that is before you and which I 
have made available to you, in which three hundred and firey Live 
current and exemployees of the company were examined, as well as 

25| one hundred and eleven spouses of those workers. 

That examination was performed in April of 1979. 

The event itself, since it was a very small town, was newsworthy, 

or considered newsworthy in Port Alleghanie, and the event itself 

had an important educational function in that people became aware 

of the problem and people began to share our concern that something 


30 
be done. 
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THE WITNESS: (cont'd.) Unfortunately, sometime 
following that examination, a year or so following it, while we 
were still in the process of preparing a careful analysis of the 
findings, another event occurred which had a profound effect on 
this community. 

I go into this history because it will have some 
relevance for the larger objectives of this Commission, and some 
relevance to the larger points that I will make after I review this 
history. 

A young man aged twenty-four years old was found to 
be suffering from mesothelioma. This individual had never worked 
in the factory in question. In fact, he was living in Iowa when 
the disease was diagnosed. 

He did come back to the Port Alleghanie area when 
his illness became manifest and he was informed that it was likely 
to be a fatal illness, and eventually he came under our care in 
New York City. 

Unfortunately 1t didn’ t-do-himemuch*qood? “He 
passed away at the age of twenty-five. 

As I said, he had never been employed in that factory. 
However, we quickly learned from interviewing him that his father 
had been an employee in the factory. 

We now had our first case of mesothelioma, of which 
we were aware, in Port Alleghanie, and it wasn't even a worker, 
it was a family member, and the latency period was sixteen years... 
teaching us once again that although the rule OL EnuMmbD= May - Suggest 
that it is twenty years or twenty-five years or thirty years before 
the majority of such cases will occur, that nevertheless 
individual cases, smaller numbers of cases, may easily occur at 
an earlier point in time, and teaching us also that the population 
at risk is not limited simply to the workers, but reaffirming what 
we knew from London, what we knew from South Africa, and what we 


knew from Paterson, as well as other places, that household 
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THE WITNESS: (cont'd.) contacts form an important 


1 part of the population at risk. 
5 Now there is another thing that I want you to know 
qT about Port Alleghanie, and that is that this factory began to use 
asbestos in 1964, but it had been in existence since 1937. During 
T those first few decades, continuing right through to the asbestos 
years, which were 1964 to 1972...in 1972 the asbestos product was 
discontinued...but continuing through those years and continuing 
ii 2 up to the present, the factory made a variety of glass products, 
glass block being its first and still basic economically basic 
qT product, and another product known as Foam Glass — that's its 
trade name - which is not fiber glass by the way, Foam Glass 
qT being its other major product which came in somewhat later than 
15 the glass block, continued through the asbestos years and 
qT continues the present day. 
So asbestos was used in only one process for only 
: eight years, 1964 to 1972. That production line had its own 
iY building on the premises, it did not share its production facilities 


with any of the other products, and to a certain extent there was 
1 20| segregation among the work force. That is to say, a man's job might 
well be in plant two, which made the Foam Glass. and he may never 
| have seen the inside of plant eight, which is the building in which 
the asbestos product was made. 
1 Well, following the death a the young man that 
I alluded to, our report was complete and the consensus emerged 
= from the affected parties that we ought to have a program that 
L would do whatever can be done to affect the outcome of health 
among this group. 
| This would be a program of long-term, intensive 
medical surveillance, a program of health education, a program of 
Le 39| continuing education for area physicians and other providers of 
ft 


medical care, and importantly, under the rubric of health education, 
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THE WITNESS: (cont'd.) the most advanced smoking 
cessation assistance that could be provided. 

With the determination and with the consensus that 
such a program ought to be launched, we proceeded to the next 
large scale examination, which occurred four weeks ago, in which 
an additional two hundred and forty-three individuals were examined, 
andsysixty-fLour Spouses. 

That means that we now have seen close to six 
hundred of the employees and exemployees. Another ninety-eight 
are known deceased. An additional one hundred...approximately 


one hundred and seventy...live outside of the bounds of New York 


ib 


State and Pennsylvania, and hence are geographically far removed 
and we consider that we will have greater difficulties in providing 


approgram £or,these individuals than for those who remain in the 
Ne geographic area. 

There remains beyond this a group numbering 
somewhere around two hundred and fifty individuals who, as far as 
we know...I'm sorry. The numbers I have given you are slightly 
wrong. 


20 Approximately one hundred people outside of the 


yes, Commissioner? 

DR. DUPRE: .1f you'll just forgive the interruption, 
Dr. Holstein, as I listen to these figures, Gightives-on wEeongly, 
what is going through my mind are the statistics,on,your, Pore 
25| Alleghanie paper on page seventeen. 

THE, WLINESS 33 | ¥eS. 

DR. DUPRE: There, in table one, if you wish to look 
aAtmit; sl squess thatemust be behind tab one, there the opening 
figure is the seven hundred and twenty-nine who were eligible for 
Pnivitac lon. 


30 
THE WITNESS: Yes. 
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DR. DUPRE: Now, when you say, sir, that four weeks 
ago two hundred and forty-three more workers were examined, is 
this two hundred and forty-three a group that was part Cpe viouUr 
original seven twenty-nine, but whose whereabouts at the time... 

THE WITNESS: In other words, it adds up to too 
great a number than I was saying? 

DR. DUPRE: No, I'm just asking if the two forty-three 
were part of the original group that you Pdentiried, or if they 
are a new number. 

THE WITNESS: Well, let me answer that. 

I'm flattered by the thoroughness of the preparation 
to catch the fact and to ask this question. 

Let me go about it in a slightly different fashion. 
We have a total registry of those who worked in the plant.tor any 
period of time between 1964 and 1972. They may have worked for 
only one day. 

The registry was compiled from three sources: Union 
seniority lists, company personnel records which were kindly made 
available to us, and records from NIOSH, which had been through 
that plant in the early seventies, concerned about history repeating 
ist S edt. 

From these three sources we compiled what we 
considered to be a very complete registry of all employees. 

We now have approximately eleven hundred and LLEcy 
people inthat registry. However, for the first examination we set 
criteria for who would be invited, in order to meet our sampling 
needs and to try and accomplish our objective of defining the scope 
and the severity of the problem. 

According to the criteriawe set, only seven hundred 
and twenty-nine individuals were eligible for the first examination, 
and their status broke down in the way table indicates: sixty-seven 


known to be deceased, one hundred and eighty-nine whom we couldn’« 
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THE WITNESS: (cont'd.) locate, nineteen outside of 
Pennsylvania and New York, and so on. 

For the second examination, we made everybody 
eligible who was not seen the first time. So by the time two 
examinations had been done, everyone in the list of eleven hundred 
and fifty individuals had been given an opportunity, and the numbers 
I am now reporting are the overall results and go beyond what is 

in table one here. 

10 As I said, eleven hundred and fifty, approximately, 
give or take ten, the registry is still being completed so it 
goes up and down by one or two every couple of days, but it's 
approximately eleven hundred and fifty people, and all eleven 
hundred and fifty were eligible for invitation at some time. 
Ninety-eight are known to be deceased. Somewhere close to a 

e hundred reside outside of Pennsylvania or New York, and hence 

are geographically distant, and the number whom were are unable 

to locate has come down quite a bit to approximately a hundred and 
twenty, I believe, at this time, and we are still working on 
locating more. 

20 SO) @ie You, adda lloof ythose categonies of people 

up who are unlikely to participate, either through faving passed 
away or not being in the geographic area, or we can't find them, 
and if you add those to the nearly six hundred whom we have seen, 
we are left without about two hundred and fifty individuals who 
presumably could have been and should have been participants, but 
25) who did not participate. 

Thekcenl SenOtsunusial forsany public health program, 
as you know, and we are pleased that we were able to obtain 
approximately two-thirds of the potential participants. 

I think as time goes on we are likely to increase 
that figure as an identifiable program is put into place and 


becomes operative. 
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THE SWLINES Ss a (contld.)) et 'meglad that you brought 
up that question because I did want to make available to you some 
5| feeling for the total size of the population we are dealing with. 


Glicarmtyeltes, ausmalispopulation;, 1t.ns a limited GrGup and (tte ls 


for that reason that I want to use what we are experiencing there 
| reallyeas Only lan indication of the larger, problem. 
4 I wish we had twenty thousand people. Of course, I 
don't wish it for their sake, but I wish we had twenty thousand 

10) people for the purposes of the discussion today, but we are 
dealing with somewhat over a thousand people. 

DR.UFFEN: Excuse me. Were any of these additional 
numbers people who were hired after 1966? 

THE WITNESS: It does include people hired after 
1966, yes. The eleven hundred and fifty who constitute the total 


15 
cohort consists of anybody who was an employee for any period of 


time between 1964 and 1972, so he may have been hired in 1940 and 


worked suntil January 3, .1964,,and, then retired, He would,be in 


—} 


the registry because for three days he overlapped the critical time 
period. 

20 Or, ne may have been hired on the last day of 1972, 
andes tor sone —dayeheswouldsoverlap the critical time period and he 
wouldebeninetnesregistry.  Orshe may have been hired in 1970,.0r 
T9697 800 wei many ebeLtod. in, between, 


Mr  LASKIN:S Ouse lLto may be taking .vou away, from 


your course for just a moment, but can you tell us whether of the 
a ninety-eight deaths, notwithstanding the short latency. period, 
whether you have seen any other mesotheliomas? 

LH OWETNESSes, Aw. We.are, not aware ofvany, but we 
have not investigated the deaths. That area has a very low 
autopsy percentage As you know, mesothelioma may easily be confused 
30 with lung cancer if one.is proceeding simply on clinical grounds, 
angeveEswoulasnot be vamsurprise tO me if there were another 
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A. (cont'd.) mesothelioma or two among those 


ninety-eight, but we have no evidence to either support or deny 


1 - 18 - Holstein, in-ch 


that speculation. 


P Q. What about lung cancer deaths? 
qT A. ,We) haves really, made. no anvestigations’ at all into 
the causes of death. I do know simply from informal sources that 
T there have been one or two cases of lung cancer, but I have never 


HookedwimeO thes occupational history of that individual - did he 
f 10 wOrk in plant eight,,. which» was, the asbestos-using plant; did he 

work only in plant two; what did he do; how long was he employed, 
r what was the latency period? 


sO dt ehave sno basis, for reporting anysof the mortality 


results at this time, and that's partly on purpose because our 


a objective is somewhat different in Port Alleghanie. Although I'm 
| 15} sure that eventually we will look at mortality; peurrentdyeour 
Ei effort is to get underway the kind of surveillance program which 
I have mentioned briefly and which I will talk about more later on. 
| Let me now just allude briefly to-some of .the 
Z results that were found among the original three hundred and 
fifty-five whom we examined. The additional two hundred and 
zi a forty-three we don't have analyzed yet. 


If I may direct your attention to pages twenty to 
Ewentyacthree. in the monographewhichiwe nepomted, these are the 
results of dust measurements. This USenet OUrewoOrkuneTAis is 


the work of NIOSH. These results were kindly made available to 


25; uS with the help of Dick Lemen, who I understand was here earlier. 
NIOSH made many of the measurements that I am 


bepoucing where ~.excepturtonsthes,last table, ecablevsix;,bthe last 


LE wesLook now,at table thrseey.:; 


Q. Could you just explain how this table operates? 


30/ | think that might be of some assistance to us. 


"| dust measurement table which was done by the State of Pennsylvania. 
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THE WITNESS: A. Yes. When we publish this material 
we are going to improve this table a bit. I apologize for the 


avrervenlty in winterpreting sit: 


: Let's look at table three for a moment. Let's 
look under the. 7#you'll®notice that table"™three is totally 
concerned with people who worked in plant eight - that was the 
asbestos-using building. Let's look at the work category known 
as builder. 

10 You see that the number of samples was sixteen. 


The next column to the right, I think would be best to ignore. 

Hetss gomcouche third column, which is entitled 
Greater than Five Microns, and the result there is sixteen. 

The interpretation of this is that out of sixteen 
samples that were taken, all sixteen had more than point one fibers 
15} per cubic centimeters, fibers that were longer than five microns. 
©; FsPehestotal BableVintendedF Vi “take.it; "to refer 


to ahl@ribers; whether “shorter*or Tonger°than@five*microns? 


AVSUNG.2¥lewant toveenerealily want to concentrate 
Our attention onby oneGkibersvgreatéer®than f£iveingerons; sotthat,all 
- of the columns that are entitled total, I think you should omit 
from your consideration because I don't think they are relevant 
here today, and to really concentrate our attention simply on 
those columns entitled Greater than Five Microns. 
So if we look at this table, we see that all sixteen 
samples had more than point one fibers per cubic centimeters, and 
25| that is fibers longer than five microns. 
If we go two more columns to the right, we find 
that all sixteen samples also had greater than two fibers per 
cubic centimeter that were longer than five microns, and if we 
GOestil L=twormore=columnis-toethestrightyeweefound*that allesixteen 
samples were greater than five fibers per cubic centimeter, also 


longer than five microns. 
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so PAO) oe Holstein, in-ch 
Ree (Contya.) | Ttheanexc column willotellius the 
range of measurements that is...that the range of those sixteen 
measurements was between twenty-four and two hundred and four 
fibers greater than five microns, and the median was seventy-three. 
Well, looking just at the median in the furthest 
column to the right, in plant eight we see that the median was quite 
hago. 
DR. MUSTARD: Excuse me, is that fibers per cubic 
10| centimeter...? 
THE WITNESS: Fibers per cubic centimeter greater 
than five microns in length. 
The mixing and feeding operation, the median exposure 
was one hundred and fifteen. This, of course, is an astronomical 


exposure by current standards, and so are the other ones which look, 


by comparison, better. They are still very, very serious exposures, 
and in one sense are beyond our area of interest today. They are 
so high that there is very little question that this is an 
unacceptable exposure by today's standards. 
Mi bAcKmIN: “SO.st etakeett sto simolifty the table, 
99| one could have just omitted the first two columns and then just... 
for that particular example...just talked about fibers greater 
than...the samples that had a quantity of fibers greater than five, 
fibers per cubic centimeter greater than five microns in length? 
THE SWLENE SG: AC lothink, for table three, ~which 
concerns plant eight, we would have done well utilizing just the 
25| two right-most columns, range and median. 
Q. Could you just give us another xample from 
table four, just so that we are clear where the numbers change? 
A., Yes. Table four now concerns the other plants. 
Some smart hygienists decided that maybe he ought not to confine 
his attention to plant eight, and maybe he ought to look at some 


30 
of the other plants where other products were made and where asbestos 
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A. (cont'd.) products were not made. But for 
purposes of example, let's look at plant two and let's look at the 
work category called packer. 

Now, here we see that six samples were made among 
Packers in plant two. Lf we skip...1f we go two columns further 
LOetne “ight so that we confine our attention to fibers that are 
greater than five microns, we'll see that all six of those samples 
contained more than a tenth of a fiber. 

10 If we go two more columns to the right, we'll see 
that two of the samples had more than two fibers. 

So reading between the lines here, what we can 
really say 1s that four out of the six were between a tenth of 


amiiber and two fibers. 


“ps Going two columns further to the right, since we 


see that none of the samples exceeded five fibers, that means that 


the remaining two samples were between two and five fibers. 


EE ss cumbersome taid out this way. = apologize 


for it, and when we publish this in the scientific literature it 
TLsegOmgeeOebenimoroved so Ehat 1t will be more clear cut. 

20 Looking at the range for packers, it was between 
zero point four fibers and four fibers, with the median being 

One point seven fibers. 

Resudlusechiat. Iemignt point our parenthetically are 
Wiltiiiechewrange Of Current regulatory interests, as is the case 
in plant one, plant two and plant six. 

< I hope I have made for you somewhat clearer the 
interpretation of these tables. 


Tablest Evers Licwnext table, 1f we Just... .this goes 


if we look at just the two right-most columns, range and median, 


30 let's just look at median for today's purposes, we will see that 


PiesNedlanwexpOSutes is Gquitera bic less than it was in’ 1967. 
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THE WITNESS: (cont'd.) In 1967, it was a hundred 


and fifteen, or seventy, or thirty-three. Now in 1970, after the 


installation of extensive dust-control equpment late in 1969, now 


the median has come down to fifteen, thirteen and sixteen. 


It's still high by present standards, certainly an 


improvement over what it had been. 


We see in that same table at the bottom, that plant 


two - still just looking at the two right-most columns, the simplest 


Copumnis sell 


there is a measurable exposure occurring in plant two. 


Mielec, te wast tables = table six - looking 


only at plant eight: confirmation that for the most part the 


exposure seems 


to have come down somewhat from what it was in 1967. 


DR. UFFEN: Were these measurements made over an 


extended period, or a short period, or some... 


were made over 


we are dealing 


THE WITNESS: By and large, most of these measurements 
a few day period in each case. 

Well, now we have a sense of the exposures with which 
tn Port Alleghanie.... 

DR DUPRE? (Dr. Holstein, .. 

THE WITNESS: Yes, sir? 

DR. DUPRE: ...if you would permit another question, 


did the industrial hygienist have any hypothesis as to why there 


might be some asbestos exposure in plant two? 


THE WITNESS: Well, that was not commented upon 


by the hygienists. We have some hypotheses with regard to that. 


PeeWee lL eVOU. 6. 


DR. DUPRE: Could you share them with us? 
THE WITNESS: ££ would be happy ‘to. 
Moebietelleyousti2st Chat) the pniase contrast 


methodology, phase contrast microscopy, only identified fibers 


and by no means proved that they were asbestos fibers. 


Orecourse, we sknow this is. 4a difficulty 


with that methodology, but we chose to report this data because Lh 
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THE WITNESS: (cont'd.) is the currently accepted 
qT and standardized methodology for making industrial hygiene 
measurements. 

DRe DUPRE? "Does sthat' mean that I should be very 
ia careful to understand all these tables as showing a measurement of 
number of fibers, not necessarily asbestos fibers? 

1 THE WITNESS: That is absolutely correct. I think 
that what it tells us is that these figures represent maximum 
L 10| figures. If some percentage of those fibers are not asbestos 


fibers, then the actual asbestos exposure is less than what we 
qT see here. 


LE respect to plant eight as well as plant two? 
THE WITNESS: A. No. Plant eight was entirely 


MR. LASKIN: Q. Do you make that judgement with 


1 ; 
T . devoted to an asbestos product, although some very minor source 


Of some other kinds of fiber could be hypothesized. The asbestos 
source there would be so overwhelming that any contribution by 
it some Other kind of fiber would be a very minor contribution indeed. 
Now, in the other plants though, where glass products 
99| were being made, let's remember that these are not fiber glass 
products. We are currently attempting to assess what sorts of fibers 


may now be in the air in those plants, to shed some light on 


interpreting these measurements that were made years ago. 
Glass shards could have a variety of forms, and in 
some cases a simple shard of glass might have an aspect ratio of 


25] three-to-one or greater, and might have the apperance of a fiber. 


past by examining today what exists in the air where the industrial 
process is still the same as it is in plant two. 

Yes, sir? 

DR. UFFEN: So that I can be sure that I have grasped 


30 
thiieecne, inetable four, plant “two, it talks “about bandsaw. 


Ei So twesare doing what’ we Can to reconstruct’ the 
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DHE WIOUNESS: es. 

DR. UFFEN: Where the number of fibers per c.c. is 
Ewowande aa halt. 

THESWLINEOoss Ves. 

DR. UFFEN: What would they be using a band saw for? 
They wouldn't be cutting glass. 

THE WITNESS: Well, they were cutting Foam Glass. 

Dee UPFEN ee hoOsmM Glass scutii ndmiteWwithetheriband saw. 
Okavs 

THE WITNESS: Yes. Now, Foam Glass is a product 
whose technology I am not an expert on, but activated carbon is 
added to groundup glass, glass color, and through a process which 
Dremwlanger, Dre moll wor some, Ofsyourmminerologists and industrial 
engineers could explain better than I, it rises like a bun in the 
oven, and it comes to be precisely as it's name would imply, a 
LIndeOoLutoan se pUtRi te Samede;out of sglass. 

Then it's cut in order to achieve the size that is 
desired for the customer. 

That's what the fellow with the band saw does. 

Now, I haven't entirely completed my answer to your 
question as to what other sources Oted ibersamightwexist .¢~eNow,.26 
emealicethateine plant two im particular there were some minor Uses 
of asbestos. For instance, individuals used asbestos gloves for 
Manciningehot lass amahne, ovens ,ethe i ehrss WetyHaR i) the Lehrs 
utilized asbestos pads or asbestos textiles that covered over the 
entrance and the exit to the oven, so that as the item would go 
in on a conveyor belt, it: would push the curtain aside, the 
asbestos curtain aside, and as it came out of the oven, likewise 
the asbestos curtain would be pushed aside by the product moving 
through. 

So it is possible that asbestos gloves, asbestos 


pads and asbestos curtains used in that process could have made a 
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THE WITNESS: (cont'd.) contribution to what was 
measured here, in addition to fugitive dust from plant eight, which 
may have blown into this plant from a couple of hundred yards 
distant. 

The anecdotal reports from the time, and those 
include Dr. Nicholson's observations, because he was in Port 
Alleghanie during the late sixties when plant eight was still in 
operation, his observations and the anecdotal reports are that 
10} the asbestos could be found all over the lawn. The lawn usually 
looked likesatrecent tsnowfallfcandcthereforewit"s not atvtallouvut 


would not at all be surprising that some of that dust in those 


plants...that there might well be asbestos fibers emanating from 
Clit erghit, to be found in these other plants. 

This is a matter that we are investigating to 
us date, so that we can understand as well as possible what these 
figures mean in the tables that are here. 

ButthGwould? againgecome back *to ‘what CLbethink is 


the basic point, which is that if it is demonstrated that other 


Pindswopetibers araencontrrbuting ttoethese atotals, othen the 

99| implication of this would be that the numbers you see on these 
tables would represent limiting values to the amount of asbestos 
that was present. 


MR. LASKIN: Is there, insofar as you are aware, 


or was there, any interchange of employees between plant two and 
Planteeroght, ‘onSany ongoing basis? 
25 THE WITNESS SOMA. MAYessiethere Was pfandyIwill...not 
Onmascequilar basis Ms obutwhiwillegettto thatein aemoment,weixthat’s 
aller igutewith your 

Ow oure. NO, thats fine. 

Just one other point to clear it up. When you say 
this was an amosite asbestos operation, do you say that it was 


only amosite, or was there any other kind of fiber being used? 
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A. The operation, as far as we know, was only amosite. 
Of course what type of fiber could have been in pads, gloves and 
mattresses or curtains used in plant two, the likelihood is that 
those would have been chrysotile, and we are going to examine that 
question as well. We are in the process of trying to do that now. 

Now, if we go on from here and examine the occupational 
histories that were taken from the three hundred and fifty-five, 
these appear in table seven. That's page twenty-six, by the way. 

Now, this table is another one that I think for 
publication we will somewhat recast, but let's look at the first 
number. There were two hundred and thirty-two of the three hundred 
andesatty-tive andividuals —-"that's sixty-five percent, whose 
only exposure to asbestos in their entire life was to this...let me 
amend this. 

Their only recalled exposure or recognized exposure 
was to the asbestos product being manufactured - the amosite 
asbestos product being manufactured. 

Of those two hundred and thirty-two, one hundred 
and eighteen, or roughly half, had been employed as production 
line workers in plant eight. But nearly as many other employees 
had been exposed in peripheral kinds of activities which brought 
them into contact with the amosite fiber. 

He tyou, look at the footnote B, this could have 
included, for instance, maintenance personnel who were perhaps 
the machinist and the electrician, who would work anywhere on the 

premises, but at times his work would bring him into plant eight 
to do some wiring, repair some machinery, what have you. 

He might work there for a week, he might work there 
only for a day, a half a day, and then be gone to another maintenance 
aCervy ley. 

Quality control personnel who would come in to take 
samples to test them for their quality, people who unloaded freight 


boxcars of asbestos fiber and brought them into plant eight, 
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THE WITNESS: (cont'd.) people who hauled away the 


asbestos scrap, people who repaired the dust collectors, and a whole 
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variety of peripheral kinds of exposure, but when you add all of 


: these up, it comes out to be nearly as many people as those who 
qT were production line employees. 
Going to the next number on page twenty-six, 
if twenty-two individuals not only had an exposure to the amosite 
asbestos products that they could recall, but they also had 
if 10| Employment at some other time, in some other place, that involved 
exposure to asbestos. 
Therefore, a grand total of two hundred and fifty-four 
ia had had exposure to this fiber - this amosite fiber. As I said, 
twenty-two of them had also had exposure somewhere in their lives 
if to some other source of asbestos. 
15 Eight individuals were never exposed to the amosite 
le fiber, but had had exposure somewhere else in their lives to 
asbestos. 
|. Therefore, of tthe total population; “of *the* total 


three hundred and fifty-five, two hundred and sixty-two, which is 
~ seventy-four percent, had had some lifetime exposure to asbestos 
of which they were aware and which they could recall for us on 
questioning. 
| Twenty-five percent, which is eighty-seven 
individuals, had had no exposure whatsoever which they were aware of. 
Now, in response ta your question, Mr. Laskin, 


25| these two hundred and fifty-four individuals who were exposed to 


had worked in the production line of plant eight, people who had 
worked in plant two for six years and then went to plant eight 

for two years, people who worked in plant two their entire working 
life, for forty years, but for one week during a layoff in plant 


30) two or plant one they were temporarily assigned to unload freightcars 


L amosite asbestos included every kind of individual - people who 
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THE WITNESS: (cont'd.) full of asbestos and haul 


EhoSesuntOavian. Clagbec. 

So every kind of exposure pattern occurred. 
Eighty-seven individuals, as I said, were unable to 
recall, were unaware of any exposure whatsoever at any time in their 
lives. 

Now, if we would turn to page fifty-one, another 
complex table, these concern the radiographic results among these 
Ul 10 individuals, among the three hundred and fifty-five. 
iwantelLGeCallnyOUteecLentLionyrlirstetonthe category 
on the lefthand column - five to nine years. That's a latency 
category - five to nine years since first exposure. 

Then underneath that go down three lines to where 
it says Total Company - Only. In other words, we are excluding 

15) any individual who had some other asbestos exposure from some 
other employer somewhere. 

Total company - only is those whose only lifetime 
exposure occurred to the amosite fiber that we have discussed, and 
if we go to the furthest righthand column, pleural and/or 
parenchymal changes - in other words, any change, any radiographic 
a change consistent with asbestosis - we find that nine out of 
twenty-four, or thirty-eight percent, of those with five to nine 
years latency had such changes. 

NOW; nliewesskip down ;to.the nextlatency »group, 
ten to fourteen years, skipping down three lines to the Total, 
295, company - only, thirty-seven out of seventy-seven, or forty-eight 
percent, of those in that latency category had some radiographic 
sign consistent with asbestosis. 

If we go to the last category, latency category, 
fiftecnetomminetecen.years p, total company,-,only, -seventy—four 

of one hundred and twenty-seven, or fifty-eight percent, had 


some radiographic change consistent with asbestosis. 
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THE WITNESS: (cont'd.) Therefore, just to recap 
it, five to nine years latency - thirty-eight percent; ten to 
fourteen years latency - forty-eight percent; fifteen to nineteen 
VeauSe-ecltetLy—-e1ghe, percent. 

Yes, Mr. Laskin? 

MR. LASKIN: Q. Are we going to leave that page, 
because I... ..? 

THEeWlTNEoo:) NO.» Lm, getting now to the most 
ieee guangupart . 

This isn't very surprising given the dust 
measurements that we have earlier seen. 

Wel le leamend that.) Uhac, Ss. a pretty nigh 
prevalence for people at short latency, even with those dust 
measurements, but it's not impossible. It doesn't go beyond the 
bounds of what we might guess to be a reasonable biological 
poss#buiity: 

But if we now go to the top of the page, how about 
those eighty-seven individuals who recalled no exposure whatsoever? 

Depp Liat s What [was going to ask you about. 

A. Those are the individuals who worked only in 
DPlantecwo, Or Only in plant six, or only as a watchman and never 
went inside plant eight, never recalled being exposed to the 
Eliber sin any way, well, forty-eight percent of those individuals 
had radiographic abnormalities consistent with asbestosis - nearly 
alo. 

Ti tomoUGGesSUGUNCONUS....tLacnerel sioguld say. it 
added to the dust information in suggesting to us that perhaps 
anybody on the premises could potentially have had an exposure to 
asbestos, whether or not he or she was aware of that, simply 
by the fact that dust may have been ubiquitous throughout the 
premises. 


We went on to examine that possibility in another way. 
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THE WITNESS: (cont'd.) We took all those people 


who recalled, in this table, no exposure, and we gave them a new 


name now. Now we called them distant bystanders. They were people, 
as I said, who worked in other plants, never went in plant eight. 
They were distant bystanders. 

Thiserseanehypothesis now, tand binta subsequent 
fabhe.. slet mesfind itefor you...table twenty-six, which is on 

page fifty-five, we took all of the distant bystanders whose 

10 exposure, if exposed, would have begun in 1964, and there were 
elghity of, those individuals, as you can see on page fifty-five, 
and we compared those to all of those who recalled a direct 
exposure. Those individuals numbered one hundred...excuse me... 
all those individuals who recalled a direct exposure that began 
A reel GAcamaSoO) we, are controlling for latency here. There were 
a hundred and fourteen of those individuals. 

If we go to the right-most column, pleural and/or 
parenchymal changes - that is, any radiographic Change suggestive 
of asbestosis, fifty-nine percent of those who could recall without 
any question having had an exposure had such changes ;atand® fishe, 

20; percent of the distant bystanders. 

The distant bystanders, as I told you, being a new 
label for those who in previous tables we called 'no exposure 
recalled. 

Thus perhaps intensity of exposure may have played 
a role here, there being a slightly greater prevalence among those 
ao with direct exposure. However, the difference is small and i mM 
not even convinced that there is a difference. 

MR. LASKIN: Dr. Mustard? 

DR. MUSTARD: Can I ask how you controlled for the 
problem of bias in reading radiographs? 

30 THE WITNESS: Yes, that’s an important point. 

Each x-ray was read by three readers. Every X-ray, 
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THE WITNESS: (cont'd.) two of the readers were...well, 
let's put it this way: I was one of the readers for x-ray, and 


either Dr. Selikoff or Dr. Ruth Lewis of our laboratory was the 
5} second reader in every case - one of the two, and the third reader 
was a variety of other qualified individuals to read the x-rays. 
The x-rays were read, of course, without any 
knowledge of the occupational history of the individual, so we 
didn't know whether the individual was employed for one day in 
a 1972, or whether he was employed...that is one day for 1972 in 
plant two, or whether he was employed for eight years as a 
feeder in plant eight. When we read the x-ray, this was not known 
bor us. 
A random twenty percent sample underwent the 


reading process twice, and some films were read...went through 


15| this process as often as three times in order to achieve a further 
quality control 
It is true that the ideal procedure, which would 
be to have mixed these. x-rays in with x-rays of other working 
groups or other populations, was not followed. We have attempted 
this procedure in other studies we have done, and what we have 
20) found is that just as it is impossible to do a blind physical 
examination for all practical purposes, it is nearly impossible to 
do a blind examination of x-rays - although there are many people 
who will claim that they read x-rays blind, if they were taken by 
a different machine using different kinds of film, at a different 


36 point in time, no matter how hard you try to remain objective, 


there is no question that after you have looked at twenty, thirty, 
POuty,, bLcty LLimsmyourbegimito motices. oh tives calluthese: films 
that have a slightly yellowish tint, they never have any change 


asbestotic change, and all these films that have a slightly grey 
or blacker quality, some percentage of these do have such a 
30} change. 


In general, there is no such thing as blind x-ray 


| 
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THE WITNESS: (cont'd.) readings, although many 
attempts have been made to achieve this. 

DR. UFFEN: May I ask my naive question first? 

5 THE WITNESS: Yes. 

DR. “UFFEN::— 1 “don’t "know “anything «about reading 
x-rays, but if half the x-rays show an abnormality, and you read 
them again a second time, there is a fifty-fifty chance that you 
wiellecet exactly the same results, Ysr't that right? 

THE WLINESS: “Yes, thats’ correct. 


a DR. UFFEN: Even if I read them, I would have to 
Bavetiitceoiile, that pile, this pile, that pile, and I would Sica 
get fifty percent. 

THEAWLINESos "That s Crue. 
DR. MUSTARD: Just to take on the control question, 

161 you took the x-rays, I tinderstand, the Mount Sinai... ? 


THE WITNESS: They were taken for us by the Port 
Allgehanie Community Hospital. 
DR. MUSTARD: So the Port Alleghanie Community 


Hospital could have radiographed another hundred folk from the 


distant area to act as controls, which could have been inserted 
20) into the study, and that would have got around the problem of 
oa we wim Looking ethace tttle bre-ditferent’ 

THE WITNESS: “In theory, that's true. In practice, 
femcoevenvenardetromea practicab=point of view, sand™»=slightly 
questionable, although not seriously questionable, from the point 
5 of view of adverse effects to obtain a hundred people to have a 
chest x-ray. 

In general, what happens in that circumstance is 
EnacevoCucecontrol groupsturns out to’ be~a*bilased “and” elected 
group because most who feelhealthy and are well don't want to 
be bothered to take an x-ray that they feel no need for. So you 
end up having to ask three hundred or four hundred people to take 


an x-ray in order to get one hundred, and the one hundred out eRe 
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THE WITNESS: (contd.). the four hundred who do it 
are individuals who are selected, selfselected, and who may have a 
very good chance that they will be doing this because they either 
Davewashealthecondition or feel that they may have. a health condition, 
and therefore you don't get an unselected sample, you get a selected 
sample. 

SOupractical ditticulties lie in the way of what 
Peectheoretically the correct procedure. I would certainly agree 
with you that this would be the route to take, if you could do it. 

DR. MUSTARD: All epidemiological studies have got 
their biases. 

Let me ask you one other question. Have these 
X-rays been read by a group of readers outside your own organization? 

THE WITNESS: No, they have not. 

DR oeMUSTARD= sThank vou. 

MR. LASKIN: 9. How many of the readers had to agree 
on whether there was an abnormality or not, before you would record 
it as an abnormality? 

THE WITNESS: A. When there was disagreement, we 
would have a conference reading to resolve the disagreement. 

On SOr tee, 

A. So that the final readings represent a consensus. 

Q. A consensus. So that if you had two that 
agreed and two thought there was an abnormality and one thought 
there wasn't, likely it would show it as an abnormality? 

Aelia sSoucOrrect . 

Q. And if it was the other way, one thought 
EhdteLte was and ..... 

A. Well, in some occasions the one person who said 
it was normal would prevail. In other occasions, the one person 
who thought it was abnormal would prevail. 

The final determination where there was disagreement 


waS a consensus determination. 
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THE WITNESS: Should I proceed? 
MR. LASKIN: Q. Just before you go on, do you have 


any other observations on the results which you produced which shows 
a relatively-high percentage compared to your direct exposures, 
wieneyouredastantebystenders,sands.:1 guessjwhatelIimeultimately 
getting at is, is there some suggestion here that these changes 
may not be responding to cumulative dose, for example? 
THEReWLIUNESS :enAseqWell eaSmyouemay guess,.wesare 

10| very, very intrigued by the possibilities of using our work in 
Port Alleghanie to extent what is known about dose-response 
relationships. 

We do now have the opportunity to make detailed 
6vaumatvonsmotethese andiviaduals, andpnoteonlyjthat, but there 
will be serial and ongoing evaluations. 

15 Secondly, we do have some exposure information 


that was made utilizing currently accepted methodology where there 


is no necessity to try and make a translation from millions of 
particles per cubic. foot and measurements that in some cases 
were extensive. 

x In this effort we are having..we are having, 
and in the entire effort, we have had great co-operation from 

the company. One of our minerologists, Dr. Arthur Roll, was just 
last month at the company, they gave him carte blanche and full 
co-operation to go through and to make whatever measurements he 


wished to make, and so on. 


25 So we do have the opportunity to develop dose- 
response information in a detailed way. 

This would include, for instance, cumulative 
exposure in fiber years. It would include perhaps other measures 
such as fiber years weighted by the number of years of residence, 
and a variety of measures. 

However, this work is currently in progress and I 


TMemeeoleleamein a position that at this time I could discuss 
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THE WITNESS: (Contld. mare in any useful way with 
you. 

MR. LASKIN: Q. In any event, are you going to be 
able to come up with any dose estimates for this group of people 
who didn't think they were exposed in the first place. 

THE WITNESS: A. I> think we will be able to have 
a dose estimate for those eighty-seven individuals, plus however 
many more we have from the subsequent examination four weeks ago, 
10| plus any more that join the program as it progresses. I think 


WwerwiLLl have thatwintormation. 


BUtuMitLneyOurn. -begqqingeyourgepardon, I do prefer 
not to discuss at this time data that are preliminary, which are 
unchecked, which are not complete in their analysis. 

Q. I take it one of the matters you will be 
ue looking at is whether these radiographic changes respond or 
don't respond to cumulative dose. Whether in fact there is 


a dose-response relationship drawn. 


A. Well, of course, the entire matter of dose- 
response relationship in asbestos disease is terribly important, 
20 and is not entirely resolved. So as you point out, that is going 
to be one of our major interests. 

DR. UFFEN: What is the time scale involved in 
this current work? Is it going to be another year before your work 
WolLiebe publivshable, gor’ two. years,eor... ? 

THE WITNESS: Those dose-response information? 

25 DR. UFFEN: Relative to the lifetime of this 
Commission. 

THES hINES Si: I don't know what the lifetime of 
Sn usemeontiis s1 On US mil mM isOrnyabutole myhopingmthated, am going to 
have that...I'm hoping that by the end of this year we will be able 
to say something about that information. 


M. CASGRAIN: Before the wedding. 
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THE WITNESS: Before what? 
M. CASGRAIN: Before the wedding, using your own 
words. 
THE WITNESS: Before the wedding, I can't guarantee. 
Well, I ’didn"*t mean to take this-much time on the 
Port Alleghanie data because I didn't consider that the data in 
andwoleitselivas*it currently "exists adds that ”"much=to your 
deliberations. I wanted to use that as a jumping off point. I 
10| apologize that we've gone on this long on this prevalence information. 
imwantetorcall your~attentron simply “to one last 
table, and that would be on page fifty-eight. 
This has to do with the question as to whether or 
not cigarette smoking habits lead to the appearance of small 
irregular opacities on the radiograph. 
ic Again, a table with more data in it than one should 
present, certainly on a slide, or ask people to digest quickly in 
the course of an oral presentation, so let me take you through it 
ule ly. 
Rebs Look wat vonly *the middle -*cofumn, whrch 1s 
20 bracketted by two heavy lines - total with parenchymal changes. 


Since the suggestion has not been made, as far as I know, that 


smoking causes pleural thickening...although I think the 
suggestion has been made, but it's not an item of serious debate 
at this time - shouldn't be...so we will only look at parenchymal 
changes where the suggestion has been made that cigarette 
25; smoking may lead to such parenchymal changes. 

bet Ss look*at'the first ‘category “no exposure recalled. 
These are also people for whom we are now hypothesizing perhaps 
an exposure did occur - a distant bystander exposure. 

If we just compare those who never smoked 
cigarettes to those who are current Cigarette smokers, and forget 


30 
about exsmokers for reasons that we could go into if VOU eWwiSlhp pes 
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THE WITNESS: (cont'd.) forty-three percent of 
the never smokers, and forty-two percent of the current smokers, 
almost identical. 

Now, five to nine year latency group, it's three 
out of seven of the never smokers, and two out of eight of the 
cigarette smokers - very small numbers, but certainly there is 
no evidence there for any great difference between smokers and 
never smokers. 

Ten to fourteen year latency group - seven out of 
twenty-three, which is thirty percent, among the never smokers, and 
thirteen out of thirty-five, which is thirty-seven percent, among 
the current smokers; no evidence for any great difference. 

Nine out of eighteen among...I'm sorry...looking 
at the fifteen to nineteen year latency period, nine out of 
eighteen of the never smokers, twenty-five out of forty-seven OL 
the cigarette smokers, almost identical percentage of fifty 
Betecenteanugritty-ctoree percent. 

Our data therefore do not support the hypothesis 
that cigarette smoking produces, in and of itself, Lrense tie lad 
opacities, small irregular opacities, on the radiograph. 
Certainly we do not argue against the position that cigarette 
smoking adds its own disease and its own burden to lungs that 
may also be damaged by asbestos fibers, but we don't Pind, chat 
cigarette smoking in and of itself will produce the interstitial 
findings ‘that are reported here. 

Wetlue fee would.be Nappy to entertain any further 
Biestioneeat this point on, the data. I'm at a kind of transition 
point in the statement I wanted to make. 

Yes doctor? 

DR. MUSTARD: It would help me a little about your 
distant exposure group if we just took a look and got your 


interpretation for tables thirty-three and thirty-four, the 
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DRee MUSTARD een(COnt GA.) | Various Spirometry 
measurements which some people might consider, depending on their 
enthusiasm if they are chest physicians, that you have a different 
FOrmeor sob Jectivity and bias to radiographs, and I guess the thing 
that crossed my eye after looking at that is, at your five to 
nine year latency period group, tables thirty-three and thirty-four 
come out as being normal in the never smoked cigarette group, 
and speaking of the fourteen year group, the figure shows that those 
that are normal is eighty percent. It's only when you get to 
El i? fifteen to nineteen years you get down to fifty-three percent, being 
Ehesnormal.. 

THE WITNESS: Mmm-hmn. 

DR. MUSTARD: ...whereas the no-exposure-recalled 
never smoked, you have forty-seven percent are normal. 
15 Theatainomtliaceleml trying tosget at 1S that doesn’t 
CimcemoOmiieconcoruance with the radiographic data. 1 realize 
they don't have to go in concordance, but it raises the question 
in my mind. The no-exposure-recalled, do you have any idea as to 
how long the no-exposure-recalled people might have been at the 
site in terms of being potentially exposed at a distance? 
au THE WITNESS: Yes. That's a very good question. 

Both the radiographic dataand the pulmonary function 
data make intuitive sense if you regard the no-exposure-recalled 
group in the following way: If we now say to ourselves, well, 
perhaps they were exposed, and then ask ourselves well, if that's 
Pe true, if they were exposed when were they first exposed, you will 
remember from the previous tables that the total group of no-exposure- 
recalled was eighty-seven individuals. 

From the distant bystander table, you will recall 
that eighty of those people were on the premises in 1964 - eighty 
out of eighty-seven. 
Mieotnherewords,,.dimost, all of that group was there 


working when asbestos was introduced. They were in other plants, 


but they were on the premises working in 1964 when asbestos was 
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= 39) — Holstein, in-ch 
THE WITNESS: (cont‘d..) introduced. 
So therefore, overwhelmingly, this no-exposure-recalled 
group is a group who, if exposed as we think they were, the exposure 


began in 1964. That puts them into the longest latency Group = fitteen 


to nineteen years, and looked at in that way, both the x-ray data and 
the pulmonary function data seem to make some intuitive sense. 
That is to say, the longer the latency, the more 
abnormalities that were found. 
10 Does that answer your question, Doctor? 
DR. MUSTARD: Yes, it does, because my concern was 
whether the radiographs had been overinterpreted in the no- 
exposure group when we look at the spirometry data. 
MR. LASKIN: Q. Could I just ask you before you leave 


your data, about your household contacts figures, and I note your 


18! tables thirty and thirty-one at pages sixty-one and sixty-two. 


THE WITNESS: A. Mmm-—-hmm. 


7 _ a a - 


Gree one thing [ noted about your table thirty-one 


at page sixty-two was that your three cases, in your three cases of 
household contacts, none of the workers appear to be workers in 
plant eight. 


20 
Dee Nat Sa Correcc.. 


O. Can you give me... 

A. That's one of the reasons that we don't consider 
that these very preliminary and scanty data, in our minds, do not 
demonstrate the presence at this time of a problem among household 

25; COntacts in this group. We are fearful, of course, based on 
experience in many other places in the world, that such problems 
are going to develop. But we don't consider this information to 
have demonstrated such a problem at this time. 

That's one of the reasons why not. 

Q. Do you have any sense...can I ask you two 


30 : , 
questions? First of all, do you have any sense as amongst the 


: ‘A _——oe q 
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- 40 - Holstein, in-ch 
Q. (cont'd.) hundred and eleven contacts as to 
how many the primary worker was at plant eight? That's my first 
5) question. 
My second question is, do you have any sense as to 
what kind of bias there might be in the fact that you've got only 
a hundred and eleven of three fifty-five? 
A. The opportunity for bias among household contacts 
is very great. With...among the workers, since we had an eighty 
ky percent participation among potential participants, seventy-nine 


percent participation, we feel the opportunity for bias there along 


health variables was much, much less. But among household contacts, 
the opportunity for bias was very great and we don't emphasize 
the household data very much in this report for that reason, and 
i: because we simply feel the data are of a very preliminary nature. 

Ove JUStLON My tinstagquestion, dosyousknoweas jamongst 
the hundred and eleven in how many the primary worker was in plant 
eight? 


A. With only three household contacts that we felt 

illustrated possibly positive findings, it wasn't worth the trouble 

20) to break it down and I never looked at that...because we would have 

found zero over some denominator for those who had worked in plant 
Signi eanGg Le ist wasn it .s.,. 


MR. LASKIN: Would everyone like to take a break 


Since...have you reached a convenient point to stop, Dr. Holstein? 
Tip eWwUINE Sots Laetinink.thius iS, a.good upnans ition 
oe point. 
MR. LASKIN: All right. Why don't we take ten 
minutes? 


DR aesDUPRE: We bllearise ~unti.l «<about five .minutes 
to twelve. 


30/ THE INQUIRY RECESSED 
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THE INQUIRY RESUMED 


DR. DUPRE: Are we ready? Proceed, counsel. 

MR. BLASKIN«ssaeOseaDires HOlstein,s just, before. you.go 
on, could you, just.clarify- one matter of.terminology for.me? 

THES WELITNHSSe pAgea Yessesix.. 

Q. When you refer in your text, and indeed in 
your talk, to evidence of asbestosis, do you include in that 

aj eeura lL changesy only 

A. Radiographic evidence of asbestosis. Is that 
what you are asking about? 

@); Yes. 

A. I define that in the bottom of one of these 
Pabwes oe In racte ls thank prouldslafindsitoin) theabottom of all, of 
#>) them thatwrnedate toyx—ray) changes, and I, say here. it's....at.page 
fifty-one...note A: "Parenchymal changes are defined as small, 
irregular opacities graded one slash zero or greater", 
and B: . "Pleural changes are defined as pleural 
thickening and/or pleural plaque, and/or pleural 

on Calcwracatlions—\ any Olsal lof those-constitutes a 
pleural change". 

Now, we did not include in this an isolated...we 
peceanote include sinisthis bluntingsofs the costaphrenic angle, 

Since that's a pretty nonspecific change. 

Off sBUC eands Gow stakesa-t wthat from what).dif a.worker 
25} has any one of either A or B, that would, in your judgement, 
constitute evidence of asbestosis? 

A. Well, we have...I have been careful to try and 
phrase that as radiographic findings consistent with asbestosis. 

In order to make the judgement that it was indeed asbestosis would 
require an individual-by-individual analysis of our total evaluation 


of that person. 
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A. (cont'd.) But for epidemiologic purposes, I think 


this has usefulness as it has been categorized here. 

Certainly I would say the majority of those individuals 
we would consider that those changes, combined with the occupational 
history and combined with the other things that we knew about that 
individual, the majority of those individuals, if we examined them 
individual-by-individual, I think we would conclude that there 

was evidence of asbestosis in most of then. 

10 Tisthespersons.also had rheumatoid arthritis or a 
Variety of other conditions which can give rise to similar x-ray 
abnormalities in that individual, we might not make that conclusion. 
But the majority, if examined on an individual-by-individual basis, 
I would predict we would make that conclusion. 

Well, Mr. Chairman and Commissioners, and ladies 

15) and gentlemen, I want to thank you for the time that you gave me 
Posotscuscetne findings to date in Port Alleghanie. 

Thus far, all that I have said is background for 
the points that I want.to emphasize today. I think that I'm at 
a transition point in my statement today, and quite parallel to 
that we are in a transition point in our current activities in 
os Port Alleghanie. 

In Port Alleghanie, we have done two large-scale 
examinations in which a large team of people from New York 
travelled three hundred miles to a small town in Pennsylvania, 
set up a makeshift clinic in the Masonic Hall, and examined large 
25, numbers of people in a mass testing kind of environment over a 
short period of time. 

Our long-term objective in Port Alleghanie though, 

is quite different and we are now in the transition point where 

the mass examinations, we hope, have come to an end, and we are 
making the change to the long-term model, a BECGram » aS leindi cated, 


of intensive, regular, periodic medical surveillance, health 
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- 43 - Holstein, in-ch 
THE WITNESS: (cont'd.) education, smoking cessation 
assistance, and even continuing education, if asked, with the 
5| Physicians of the Port Alleghanie area. 


This effort will be one that is locally based in 


Port Alleghanie, it will be ongoing. It will hopefully involve 
five or ten or fifteen or fifty people per week on an ongoing basis, 
with local facilities, utilizing local professionals. 

Just as we are in the process of implementing that 
10 change, likewise I'm at a point in which I want to change somewhat 
the focus of what I've discussed today. 

Afterall, the data I have presented thus far are 
not unique and many such studies have been done. It is true, 
relevant to your interests, that the exposures we have discussed 
e here occurred after 1964, so that we don't have any magical 
assurance that after that date no problem exists, because it appears 
in Port Alleghanie at least that our problems may well continue. 

We have seen disease at a short latency period in 
Port Alleghanie, not only among the workers, but in at least one 
family member who developed mesothelioma. We have seen in our 
20| data at least that cigarette smoking does not appear, in and of 
itself, to have an effect on the prevalence of radiographic changes 
in the parenchyma. 

Bubtthese? iasfiosaid? arevnotsunique data yo What 
is different about Port Alleghanie and what I want to turn my 
attention to, is the attempt to fashion an intensive and comprehensive 
7 program of medical surveillance, and the rest of my statement today 
will be devoted to making the best rationale, the best defence that 
I can, or the best advocacy that I can, for undertaking a 
surveillance program, and also for pointing out a few of the 
problems that confront one when undertaking surveillance. 

Now, by surveillance, I want first to be clear what 


I mean. By surveillance I am referring to an ongoing activity 
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THE WITNESS: (cont'd.) of periodic contact with 
Enhemindividualsmateurisk;fand that contact is likely to include 
medical testingyabut!itis content isobroader than that» because it 
also includes health education, smoking cessation assistance, and 
the other elements that I mentioned. 

In Port Alleghanie, the program as we envisage it 
will be intensive. Many of the individuals who are eligible for 
the program will have medical testing as frequently as three, or 

10| perhaps even four times per year. 

The program will also be comprehensive. Eligibility 
for the program extends to all of those approximately eleven hundred 
and fifty individuals who were employed at any time between 1964 
and 1972, no matter how short the period of employment was. 

Hindllyy, theeedigabidaty for bkheaprogramawidiebe 

15} extended to all the household contacts between the years 1964 
and 1972, for those eleven hundred and fifty workers, for a total 
potential population numbering somewhere around forty-five hundred 
people. 

Finally, thesprogramywidigbesongoing. tithis 
planned with the hope and with the expectation that it will exist 


20 
NOtwjUstarfor,a year or two years, but will exist as a health 


service for decades - as long as there is a population living and 
available who might benefit from the services of this program, and 
finally, it will be community based and community operated with 
our assistance and advice from Mount Sinai. 
25 But governance and execution will increasingly 
become the responsibilty of local people. 
Now, this is what we are trying to achieve in 
Port Alleghanie, and I think the single most important question 
relative to that - although I have not described the planned 
program in great detail - we really need to begin by focussing in 


30 
on the most important question, which is - why should one do this, 
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THE WITNESS: (cont'd.) what is the impetus to do it, 
should it be done at all? 

Now, it's my impression from a variety of professionals 
that I have discussed this concept with around the Count byyethat ..-. 
and also lay people...that there is a certain amount of fatalism 
and skepticism with regard to what can be done for populations who 
have already been exposed to asbestos. 

Afterall, we hear asbestosis described as a 
10| Progressive disease, and that very phrase carries with it the 

implication that it keeps going, and in many cases gets worse, 
andwthatstyouscan't.<do anything about it. 
Theneers some themneleoft tmuthetoOathatrcbubeal want 
BOPpexanmncethat alittle further ; 
Secondly, one also hears the same approach with 
15 regard to the cancers that are associated with asbestos exposure - 
particularly with mesothelioma, and again there is a degree of 
truth, that we don't have very successful treatments for 


mesothelioma, and one hears that also for lung cancer, based on 


admittedly unsuccessful attempts five and ten and fifteen years ago 
an to influence the impact of lung cancer by utilizing @eriodic 
surveillance. 

This has been done in other populations, nonasbestos 
populations, and admittedly it hasn't worked that well. 

So the question arises, why are we undertaking this? 

ber ecel that sthi semay ibe ithe... /onero£ vthe:amore 
25} important points that I would like to address today, because I 
am convinced that it should be undertaken and that it is worthwhile 
to undertake this, and I see Port Alleghanie as merely: a mpilot in 
Phiesetiont to provide rsurveillance which I hope to see someday 
extended into a very large scale. 

Now, why should we do surveillance? Well, first, 


it is possible to save lives merely by applying what we know today. 
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THE WITNESS: (cont'd.) It's not impossible to 


Save lives... In fact, it's quite possible to save lives applying 
merely what we know today. 

Now, let's take one area which is simply smoking 
cessation. Now, we know without any question that both the general 
public who smoke cigarettes, and also asbestos workers who smoke 
piogaret tes wil loenjioy. a, Significant diminution, in. their ‘lung 
cancer risk if they are able to stop smoking cigarettes. 

10 Wes alsouknow that there is...any clinician can tell 
you of repeated failures simply on the basis of telling people, you 
should stop smoking. We don't enjoy much success. 

We also know that where people have stopped smoking, 
as often as not there is a high recidivism rate, although I don't 
3 mean to make the smokers sound like criminals by the use of that 
phrase. 

However, in how many instances have smoking 
cessation programs been organized first among groups at especially 
high risk for lung cancer, such as is the case with asbestos 
workers? Secondly, in which this is coupled with a whole variety 
20) of other services - medical services of the type I described, and 
health education in general - and thirdly, coupled with a whole 
mace OLecoOmminity .<support in which not only the individual is 
being advised to stop smoking, but his family is being educated 
concerning this, his coworkers, and in fact his whole community 
is being educated with regard to this in an intensive way. 

2B There have been findings, there has been research 
done, which illustrates that where the social support structure is 
there for smoking cessation programs, that the outcome is 

Bot uelllaAGlivagratirying, 

So, lives, I am convinced, can be saved simply 

with the known remedy of helping people to stop smoking. We don't 


envisage this as a coercive program, but simply to provide the 
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- 47 - Holstein, in-ch 
THE WITNESS: (contd.) assistance for those who 
make the decision that they would like to stop. 


That's one area where there is no question that 
lives can be saved. 

MR. LASKIN: Q. Just before you leave that, from 
youn lastecomment do-ittake LeCthat “your *program, that component 
of your program, does not go so far as to encourage companies to 
have no-smoking policies? 

THE WITNESS: A. Well, there may be some 


COnstdGrations tmecountries around Pthetworld. i2r'nesorry7/ tin 


10 


factories around the world. Perhaps there are considerations 
that would justify no-smoking regulations for that industry or for 


Bhateplant. 


pr When we are talking about human behaviour and 
health, what we do see is that coercive measures don't usually 
succeed in accomplishing the objective. They may, for instance... 
a person works, most people work about forty hours a week. Well, 
that leaves him a hundred and twenty-eight hours in which he can 
smoke if he is so inclined. 

20 Secondly, prohnibielon .didm't -work, and @in *qéneral 
we are dubious that coercive measures would have their intended 
effect. Secondly, I think that coercive measures in our Port 
Alleghanie situation would only tend to undermine support among 
people who are determined to smoke, in an area where we are 
trying to maintain community consensus towards the objective. 

= So, I'm personally dubious about the efficacy of 
coercive measures such as the one you describe...although there 

may be...in a particular instance there may be other justifications, 
PEO Liemned lth ipoint tol views, +1 'minotssurecthat it Us thelpfull. 

What else can be done utilizing what is already 


known, to save lives of people who have already been exposed to 
asbestos? 
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- 48 - Holstein, in-ch 

THEE WIONBoS: sCcOnt. 1.) Well, we know that there 
is an elevated mortality from gastrointestinal cancers, and we 
also know that these can be reliably detected early using the 
very simple existing and inexpensive tests of the stool to detect 
occult blood in the stool. It has been shown many times over 
Ehoreparticulanly COLON and rectal cancer not only can be detected 
early using this methodology, but beyond that, that early detection 
makes a difference in survival. 

DR. UFFEN: Excuse me. What's occult blood? 

THE WITNESS: Not apparent to the naked eye, not 
Obviously present. 

We are not introducing ESP here. 

That's an area...numerically it's not the most 
important of the asbestos-related problems. Nevertheless, it 
is an area where a dent can be made. 

tewOuLdecay sLtelSrCruthiul at scthis time thate there 
is very little value to early diagnosis of mesothelioma, and I 
would not pretend that this program has much to offer to future 
victims of mesothelioma - at least not if they were to develop 
their mesothelioma today or tomorrow. We'll talk about the future 
era emt ce. 

Lung cancer is the real Juggernaut. Numerically, 
the most important of the asbestos-related diseases, accounting 
for the greatest mortality. It is true that the Philadelphia 
Neoplasm Project, I understand that Dr. Weiss...no, you had Dr. 
Weill, but you didn't have Dr. Weiss, did you? 

MR. LASKIN: No. 

THE WITNESS: Dr. Weiss from Philadelphia has 
extensive experience with that. Surveillance once a year was 
taken. It didn't save any lives. 

Other attempts have been made in various populations 


to blunt the impact of lung cancer. Again, these are general 
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- 49 - Holstein, in-ch 
| THE WITNESS: (cont'd.) population groups, not 
groups with specific health problems. Very little was accomplished 
in subsequent attempts. 
Now, there have been a couple of attempts to apply 
the same techniques to high risk groups. These were defined in 
the Mayo Clinic study as males, I believe, over the age of forty 
who had smoked at least one pack of cigarettes per day, I think 
for twenty years...criteria either identical to or very similar to 
10| what I just mentioned. 
This group may have a death rate from lung cancer 
in the range of eight or nine percent, ultimately. Whereas the 
expected death rate in general for white males has been in the 
neighborhood of five percent. SOL. Ss a iioner Lisk oLroup. 
Now the results from the Mayo Clinic effort to 
i Provide intensive surveillance - as often as three times a year - 


ROrmCnIsenion risk group, ULilizing existing technology — chest 


X-rays, sputum cytologies, and a few other less important elements, 
Phemcecultseare not conclusive. The reason they are’ nov 
Eoncwusive; in part, 16 that not enough time has gone by. You 

20 can't judge what long-term survival is going to be until long-term 

has elapsed. 

But the interval results, the preliminary results 
are very hopeful. Whereas in the control group thirteen percent 
of the cancers that were detected, the patients already had 
SvMpLonsereim sorry, .’m stating this backwards. 

25 Wheneds in ches COnecro. group Ninery percent of 
those in whom lung cancer was ultimately found had symptoms at 
themstimesor the diagnosis, in those who had the benefit of the 
intensive surveillance, protocol at the time of diagnosis only 
thirteen percent had symptoms, which generally, as you know, the 
prognosis is more favorable if you don't have symptoms. Because 


30 
just speaking intuitively, it's likely that your tumor has not 
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THE WITNESS: (contd.) progressed as far if it 


is Still in an asymptomatic stage. 

Again, in that same study, among those in which cancer 
was ultimately found, twenty-three percent of the controls were in 
stage one, which is the best stage. But fifty-nine percent of 
those who had this protocol were in stage one at the time of 
diagnosis. 

It was thought that curative surgery was a 
< possibility, and hence was undertaken in twenty-seven percent of 
the controls, but in fifty-nine percent of those who had the benefit 
Ofethnemsurverllance protocol, and after surgery when the surgeon 
had had the opportunity to see clearly what the extent of the tumor 
was, and at the time of writing of the papers when additional 
followup had occurred, approximately ten percent of the control 
15| group were thought to have a favorable prognosis, whereas thirty-two 
percent of those with the surveillance protocol were thought to 
have a favorable prognosis. 

So a threefold increase in favorable prognosis, 
about a doubling in those for whom curative surgery was possible, 
about a doubling of those in whom the tumor was discovered in 
go stage one, and about a five, six, sevenfold increase among those 
who were...well, put the other way around...a sevenfold decrease 
among those who were symptomatic at the time of diagnosis. 

So these results are not conclusive as yet. They 
are extremely helpful though, when we recall that they have been 
25 applied toahigh-risk group, high risk being a group in whom eight 
Or nine percent may ultimately die of lung cancer. 

Now, what may be the results when applied to a very 
high-risk group such as asbestos workers in whom as many as twenty 
percent may die from lung cancer? We don't know the answer to that 
question, but I think it's anissue to which we need to know the 


answer because of the importance of this problem. 
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= Ot Holstein, in-ch 
‘ TiBeWerNeoos (Cont as) Werlryetnat’rs a Lrttle*brt 
Gf the scientific basis i: 

MR. LASKIN: Q. Before you leave... 

LibeWweiNiooe eae “NO, Lanaven' terert=1t. Ll thave a 
couple of more points I want to make... 

Q. Are you going to deal with your comment on 
page seventy-six about the aggressive care of asbestotic patients? 

Leeland yOousbroughtrtiac Ups =P should deal 
with that. 

PHere@isPanother varea ine which 1 *don't"think there 
is any question but that one can make an impact on mortality, and 
quality of life as well. 

I will use as an analogy the case of emphysema. 

Of course, emphysema is a different disease, it has different 
causes, but like asbestosis it is considered a progressive lung 
PEsoLCcL ar cironrc ling disorder. =“ike “asbestosis, “there is 

no instant therapy or any therapy of any. sort which eliminates the 
presence of the disease, “and “yet’ it ‘has’ long been felt by 
crinrcrans”’ and ain tcontrolled studies that there “is usefulness 

to vigilant and aggressive medical care for people with emphysema. 

The reason for this, f think, can be understood 
Pevecictl yy eeamgolngeto util Eze this, im I might.  -l don't 
think I need to erase what's on there. 

Tieslong-term course of a progressive chronic “hing 
disease such as emphysema or asbestosis can be graphed in a very 
Cdsy way, and that is ,-1t "goes downhill. 

Now, this can be any measure of severity that you 
Wiel, "OL nealtheas you wish. -*This can ‘be’ ‘the vital Pavacuyy, 
this can be perceived degree of shortness of breath, this can be 
the inverse of the number of hospitalizations, it’ ’can be’ almost 
any measure that you care to utilize as an index of the progress 
or the status of the disease. 
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- 52 - Holstein, in-ch 
THE WITNESS: (cont'd.) Somewhere along here is the 
level of pulmonary of function that is required just to stay alive. 
As the disease progresses and as a person's pulmonary function 
deteriorates, eventually he reaches a point, unfortunately, at which 
life can no longer be sustained. 
Our real objective, a doctor's objective, although 
he doesn't normally state it to the patient in this way, is to 
provide medical care and to do everything he can with that patient 
10| to try and make this point perhaps at age ninety-five or a hundred, so 
that in the realistic lifetime of the individual it doesn't present 
the actual cause of death. 
Now, along this course of decreasing lung function 
or pulmonary function, periodically something may intervene - a flu, 
a bronchitis, a pneumonia, a collapsed lung, a superimposed infection 
18) with tuberculosis which still occurs, and particularly among people 
with damaged lungs. A variety of complications may occur. 
When that happens, there is a downward blip ina 
person's lung function, and with appropriate treatment this then 


reverses and the person reverts tothe same downward sloping line 


20 that he was on before if there has been no permanent lung damage 
due to this event that occurred here. 

Perhaps next winter he will get bronchitis again, 
adele teewa llabe~another blip..j And an), fact,.when) hes gets, down 
here, towards,the, last.ten.or.fifteen, years.of his life,.the. trouble 
with those blips is that they take him down very close to the level 
25] in which life can no longer be supported. This is the occasion that 

we read about in the infectious disease literature, that when we 
have a flu epidemic that suddenly there are a couple of thousand 
deaths xross country...because what is happening is that people 
who already have compromised lung function are suffering these 
blips in massive numbers and a certain number of them are brought 
below the level at which life...below the level necessary to 


sustain life. 
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THE WLINB Go: (Cont'd=) These blips, by and large, 

are the areas in which we have effective medical measures available... 
WOHetnerete lst antipLlotics for treatment. of bacterial infections, 
whether it's flu vaccines given in the fall, whether it's pneumo- 
vaccine, whether it's the repair of a collapsed lung, whether 

it's tuberculosis, bronchospasm or any of a number of other 
complications. 

By educating both the patient and educating his 

10; physician about the need for early and aggressive care of any of 
these blips, any of these superimposed respiratory conditions, one 
can, without any question, save lives and prolong life. Not just 
wheelchair life, but useful life - working people, restricted work 

it is true, but nevertheless working; people who can enjoy their 
children and grandchildren and contribute to the development of their 
4 children and grandchildren, and all of the other things that normal 
people in their fifties and sixties want to be able to do with 
their lives. 

This curve is as true of asbestosis as it is of 
emphysema, though this is a somewhat prolonged exposition of a 
MmecoOuceDtUetiat 1S well known to any clinician. 

Thank you. 

Without any question, utilizing solely what is known 
today, lives can be saved that might otherwise be lost to asbestosis 
among this very special group of workers that I'm now referring to. 
Well, that's the first justification, in my mind, as 
25/ to why surveillance needs to be undertaken. We don't know, frankly, 
whether the impact on outcome, utilizing today's knowledge, will be 
a very large impact, a very tiny impact, or somewhere in between. 
But I would suggest to you that this is something we need to learn. 
It needs to be known, and it needs to be known in more groups and 
larger groups than simply the eleven hundred and fifty people in 


the Port Alleghanie cohort. 


87 (6/76) 7540-1171 


wu 


a 


7 


. 


. 


aT ‘2-r ,Sisseiok as ial ot | 
7 _@owel base yo 2 atid oasdt ¢ S*3 oy emer ™, 
¢ ‘iege saswesea laolibem evitoelts avindt wut shai rhe’ — anoue aie e328 
ses 
_gnodtoetal Ialsstoad 20 saaatanil 203 episoids 3nG or AIST 
'e,  -adgeiw «ad en? mi cevly sandbose wit wah 3 
sew .oful besgeison 6 25 xlequs ode a’ 35 sedan "y off sad? 
? 9 Veo A mas teoianesd vekentovaeds . Bu 
| senotd itn 
nec 
1 sts ¢iod pniveoube, ya ; 
=" ; oy =" 
> ates 20) beer any JuOcA, a of ay | 
P an brag? surly Jo yns ,eqil aya 
is ov. = hee ,aolk: BOUE TNs sunt Pp «ie 
) ~ ttt Luogerw sud .e2il secs >a 
poissew enetstyieven sud uae eft 
' wid + bes geabbedebeste S28 Geebl 
! 1% ,Settidotiassp bas not hike 
2s 2 Bae eeis3ad aieets ait ga 
. &eV Fa ie Js 
a 
x ae at avsa> #2inT 
——~oiave gatwenoe & ab etda rigiuons + een Ys am 
:eeio yore oF evens tiew ai teus §ioosig 
poy dana. ae | 
te . 
jerliouv .nersengp Ge arora tM - 
: ee . 5 
51 aS oe @nso pene ‘ent haves ot 169 7. 
y" vit =tecttew to “nee isioege yaev e 
sorcesiissaure S22Res aay, a" 76nF Hs 
" » .setetiekwy ae ‘asda guen tl yewiee 
mee! i bee qoeeitase ries sit 


~ can a i2 rama es a 
Lorn ew ohitvener af eked 3 sa04 
wen. al work oo we 


(7302 bre s¢€ sSeuszt as 
me 


aa y 


mre, 


——— | da Ba 


ae — —S ——— — —— eel 


- 54 - Holstein, in-ch 
Tob WON OS tai Contld.) o This bringssme. tosmy.next 


point, referring back to something I said very early in my 
introduction, that regardless of what estimate you care to choose 
as to the probable mortality from asbestos-related diseases in the 
years to come, even if you use the lowest estimate, you still have 
a problem that is of a large magnitude. We have a tendency, I 
think, in the matter of asbestos-related diseases - I think perhaps 
e the Commission does not have this tendency, but I think most 
professionals and most laypeople have the tendency - to mentally 
pigeonhole this problem. It's pigeonholed as possibly a management 
problem, or it's pigeonholed as a labour/management problem, or 
it's mentally pigeonholed as an occupational health problem, 
something that should be taken care of in a plant dispensary, or 

15} it's mentally pigeonholed as some other kind of problem. 

What I'm submitting today is that when an occupational 
health problem becomes this large and of this magnitude, it is 

really a public health problem, no less than in former years the 
control of tuberculosis, keeping our water clean, keeping our 

sewage separate from our water, providing our children with 

at immunizations, maternal and child care - I would submit that the 
magnitude of the asbestos problem is such that it is a public health 
problem and we need to undertake every public health measure that 

we are able to that would give some promise of controlling this 
predictable epidemic. 

25 I believe you have had figures from Dr. Nicholson, 
and probably from others, as to the magnitude of this predictable 
epidemic. I think it would be a very sorry comment on us as 
professionals - and I include myself in this - if thirty years 
from now we look back upon the rise and fall of this curve of 
asbestos mortality and said to ourselves, and had to say, well, 
30; we didn't do anything...at a certain point we understood that 


it was coming and we still didn't do anything. 
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THE Whlvesoswa (cont Gd.) slatbink that the, possibility 
Ghateone mignt try anduvyet fail ought to be chanced as opposed to 
the alternative of not doing anything. | 

So part of my reason and my justification for being 
in favor and supporting the concept of surveillance is a 
Be osonitcalsone «that thissis a problem of public health 
proportions and we ought to use public health techniques which 
involve every sector of our government and professional society. 

TE Ought to involve not only the individual physicians, not only 
the companies, not only the unions, but it ought to involve as well 
as that the governmental units at local level, at provincial level, 
at national level. It ought to involve the insurance companies, it 
ought to involve other financing mechanisms, it ought to involve 
certainly the professionals as organized professionals as well as 
Peo ola eOractitioners,.and. it needs,,in general, to benefit 

from the participation of all of these groups as we have done in 
the past with our other public health problems. 

Finally,,.let.~me tell you.my. last, rationale, 
Mmistrevcat1oOnsor, advocacy for, surveillance of this high-risk groups, 
particularly asbestos groups. 

If you talk to cancer researchers...now I'm speaking 
of laboratory researchers as opposed to epidemiologic researchers... 
POreinstance if you talk to Dr. Margaret,Sloane at the-National 
Cancer Institute in Washington, who is concerned with occupational 
Gancer, this appears to be a.particularly fruitful time for research 
in progress that gives hope of controlling asbestos cancers...I'm 
POmnvVemcnat gives hope of controlling cancer in.general. 

We have, for instance, very promising leads that 
are being pursued in the area of interferon, in the area of 
thymocin, the carotenoids, preventive chemotherapy is a concept 
that oncologists are increasingly interested in, immunotherapy... 


DR. UFFEN: Could you just stop? I have trouble 
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DR. UFFEN: (cont'd.) with these things because I 
don't have the basic training. 

What is preventive chemotherapy? 

THE WITNESS: The concept of preventive chemotherapy 
is this: I think most of us are familiar with curative or 
therapeutic chemotherapy, which is the concept that a person with 
cancer will be treated with various medicines, either injected or 
PimecnewlLOumyOrepidlsy whichecanlattack tcancerdinsany ofurtsdlocations 
10) in the body. This is frequently adjunctive treatment to surgery 
Orverag1 action, @andeinesome*cancers, for instance the leukemias 
and lymphomas, it's the primary treatment, and in some cases 
very successful. 

Preventive chemotherapy is the concept that such 
e agentes... Hutepanticulanlyithosetot slowatoxicity. itmight be tapplied 
to people at the very earliest stages of cancer. 

Now, this gets me into a whole other area as to 

how one defines the very earliest stage of cancer. 

DR. UFFEN: I just wanted clarification of the 
Pieasc sel didnmtuemncantto distract tyou. 

20 THE WITNESS: Well, I appreciate your question 
because I'm going to come back to that very critical item of 
what is the very earliest stage of cancer, because that has 
important implications for what potentially can be done by a 
Surveillance program. I'll come back to that inaminute. 

But my general point and my third major rationale 
= for surveillance is that there are many promising lines of research 
that give the hope that we can do things more effectively for 
cancer than we can now, particularly cancer discovered early. 

Most of the promising therapies that I described to you have their 
greatest usefulness in very early cancer. 

Now, here we have one line or several lines in the 


laboratory that are very promising. Here, on the other hand, we have 
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THE WhoNEoo:s: (cOontya.). our populations, such, as. our 
asbestos populations, that someday will be the very people who need 
these advances. Yet, are we taking the steps that will make these 
laboratory advances available to the populations that will need them? 
Let me give you as an example...I could use any 
example, but let's say, there have been other asbestos-exposed 
workers besides Port Alleghanie, let's say the workers of the 
Brooklyn navy yard in New York City...thousands and thousands and 
thousands of workers, most of whom were exposed to asbestos from 
what we know about shipyards. 
Now it takes, from our experience in Port Alleghanie, 
it takes anywhere from two to five or six or seven years to implement 
a program of surveillance, so that if someone were to start today 
POmctysandsdO this with the Brooklyn navy yard, it wouldn't surprise 
me if it were close to 1990 before an effective program were in 
place. 
Certainly it would be 1985 before there was an 
effective program. 
Now, let's suppose that in 1985 or 1986, that one 
Bie eee romising lines, of research, paid off, it.seemed. to, work, sit 
did save lives. In Port Alleghanie, we would be in a position to 
instantly utilize that advance, whatever it might be. We would 
know who the population at risk was, who the individuals were. 
We would know their names, we would know where they lived, we 
would know their telephone numbers. In fact, we would be having 
contact with those people several times a year. They would be 
coming to our testing center, we would be sending them educational 
material, they would be attending the smoking cessation clinics, 
and in many ways we would be in touch with those people. 
They would know who we are. If we came to them and 
said we are now satisfied from work done elsewhere that thymocin, 


just to pick an example arbitrarily, has a great deal to offer you, 
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THE WITNESS: (cont'd.) they would have some basis 
for knowing who we are and trusting our advice, because we would 
5| have had several years' relationship with them. 
| Contrast this with the hypothesized workers of the 
Brooklyn navy yard. The great advance comes in 1985. Nobody knows 
where these workers are, nobody even knows their names. The navy 
yard is closed. Where are they now? They are in New York, they 
are in the Sun Belt, they have retired to anyplace, some are back in 
10 Canada, some are overseas, many are dead. We don't know which are 
dead, we don't know which are alive. We certainly don't know who 
their household contacts were. 
Even if we could identify them by name, then we would 
write them all a letter. They would ask, who's this guy? Who's 
Dr. Holstein writing me a letter? 


15 
Most of them wouldn't even...many of them would not 


even be aware of the fact that they carried a special health risk, 

and many of them would not be aware of the fact that they did need 

to do something special for their health as compared to the average 
individual. 

20 It might well be 1990 or even later than that before 


a program could be constructed that would benefit these individuals. 


And I haven't even begun to mention the problems in a very large 

workplace such as the Brooklyn navy yard, with tens of thousands 

of workers, I haven't even begun to mention the problems of 

geographical dispersion and all of the problems that would entail 

ae for trying to implement a program of the type that I have described. 

So what I'm really saying here is that we need to 

bring our public health efforts, our surveillance efforts, up to a 
par with what is going on in the laboratory. Otherwise, we run 
the very great risk that when an advance occurs that we will be 

39} Unable to utilize it for the people who need it, and therefore 


we need to start now. We can't wait five or ten years from now 
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THEE WASDNESS: (Cconteide) for more scientific studies 


Or an exact determination of the potential for chrysotile versus 

the potential for crocidolite, or an exact determination of whether 
ha lieas Giber OGreonertiber is a significant harm or not a Significant 
harm. We need to begin these efforts on a broad scale so that we 
will be able to utilize what will become known. 

Those are my three major reasons why I believe in the 
concept of surveillance and would like to see it done. We can save 


10 
enough. 


we need to bring into this effort all of the sectors concerned with 
health and to treat this as a public health problem like automobile 
accidents, tuberculosis or any other public health problem. 

15 Finally, we need to be ready to match the advances 
that we are fairly confident may be made in the basis science 
laboratories. 

MR mL ASGKONG «Os = Colds 1) justi askagou acouple: of 
questions at this point? 

THEO WHINE SSiag Af WesSys Site 

2? Q. I would take it from all that you have said that 
One of the ingredients of a successful program would be some degree 
of receptiveness on the part of the exposed population that you were 
going to have under surveillance, and I note, for example, that you 
were invited by the union who represented the workers to go to 

95| Port Alleghanie. I suppose my two questions are, first of all, 

what was the receptiveness or what is the receptiveness of the 
workers to this program, and second, assuming a situation where 
nobody invited you and you are looking at an exposed population, 

how would you go about...can you give us any idea...of how you 
would go about in a general way establishing this kind of a program? 


30 A. Well, with regard to the acceptance or lack of 
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lives with what we already know. It may be though, that we can't save 


Secondly, the magnitude of the problem is so large that 
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A. (cont'd.) acceptance of this idea among workers, 
I think you would probably do best to talk to workers. Our 
experience has always been a very favorable one, but in every case 
we have been invited. 

It is true, in answer to your second question, that 
one requires some mantle of, if not authority at least of...one 
Needsean justification or a rationale. For instance, as a doctor 


in New York, if we had not been invited to Port Alleghanie by, 


“3 originally the union and subsequently the company, it would have 
been very hard to explain our presence there, and I'll use just one 
example to make it graphic, how would I possibly explain my 
activity there, lLet"s say, to the local doctors? What am I, some 
troublemaker from New York who is travelling three hundred miles to 
interfere with their practices, as they might see it? What am I 

15| doing? Why did I come to Port Alleghanie? Why didn't I go to some 

other town? How about my own backyard? The Brooklyn navy yard is 

Pienveownwebackyard, why don"t I go there? 

So certainly on the small-scale basis that we are 
doing in Port Alleghanie, one needs to have a justification for 
One's presence. Tf this kind of thing were undertaken on a larger 
23 scale, that alone would become the justification. Simply as 


no one asks well, why are you undertaking to immunize my baby, 


people understand that all babies get immunized. No one asks 
why are you undertaking a bus to come around and take x-rays for 
tuberculosis. People understand, oh, well, tuberculosis is something 
95 We want to On tiscLs, 
So I think when and if this problem were addressed 
as a public health problem, that some of these pieces would fall 
into place. 
Nowmelet mew. enOowlthat Ll nave: given my view as Lo 
the matter of surveillance, let me quickly identify a few of the 
30! problems that would surface immediately if everyone suddenly took 


my advice, which I don't expect tohappen. I wish it would happen. 
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THE WITNESS: (cont'd.) First of all, we have no 


registry either of individuals or of companies, industries, 

whose workers would be the appropriate target population, so we 
would have to develop that. That would be one of the first tasks. 
The critical item in developing such a registry, 
whether it be a registry of industries and companies, or whether it 
be a registry of individuals, the critical item would be - let's 
not repeat our errors of the past, and limit that by our own 

4 10| preconceptions and our own presuppositions as to who was and was 
not exposed. 

Over and over again in the history of asbestos 
disease we have had one nasty shock after another as we have 


discovered that a certain industry or a certain job category or 


a certain dosage level of exposure which we have presumed to be 
15 safe, we have suddenly learned is not safe. 

It ought to be comprehensive. This is what we 
learned in Port Alleghanie. Originally the company had a 
surveillance program which it was utilizing before we ever became 
involved, and something like sixty or seventy individuals were 

x eligible for that surveillance program. These sixty or seventy 
people are people who had been employed in plant eight - that was 
the asbestos-using plant - and who had worked there for a year or 
more. 

This represented a presumption as to the population 
within whom a problem might be seen. [In our judgement it was not 
25) a correct presumption. With all good intent, it nevertheless 

excluded many individuals who need this program, and as our subsequent 
study there demonstrated, altogether of the three hundred and 
fifty-five people we examined, seventy-five percent of those people 
could recall having had an exposure. 

So if one uses personnel records, let's remember 


that personnel records generally are kept for personnel purposes - 
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THE WITNESS: (cont'd.) whether it be payroll or 
whether it be seniority, retirement benefits, whatever it may be, 
and personnel records are not utilized primarily for the purpose 
of determining who has been exposed to asbestos. 

Just to give you one piece of data that I didn't 
give you before, the company provided for us, based on their 
personnel records, whom they thought was likely to have been exposed 
and whom they thought was unlikely to have been exposed. 

Among the three hundred and fifty-five we examined 
were one hundred and seventy-one people, which is almost precisely 
half, that the company, based on it's personnel records, thought 
were probably not exposed. When we interviewed those... 

M. CASGRAIN: Could you give us those figures again? 
Pees OLY. 

THE WITNESS: Yes. Three hundred and fifty-five 
were examined. Of those three hundred and fifty-five, prior 
information from the company, derived from their personnel 
records, suggested that a hundred and seventy-one probably were 
not exposed. That's forty-eight percent, by the way. 

Of those hundred and seventy-one who were thought 
to be probably not exposed, it turned out that seventy-nine were 
PaOoceasmaccoLading tO their occupational histories. They could 
recall a definite exposure to the amosite fiber. That's forty-six 
percent of those who were presumed not likely to have been exposed - 
abouceshalt. 

As the dust measurements subsequently indicated, 
it may be that all have been exposed. 

DRemULPTEN -)COULG. VOU jUuSt Give an illustration 
of what would be an exposure? I can see somebody trying to remember 
ten years ago, you know, and I haven't any idea of what you mean 
by exposure. 


THE WITNESS: An exposure would consist of a person's 
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THE WITNESS: (cont'd.) recall of a work experience 
involving work with or work in the presence of the amosite asbestos 
fibers. 
Now, in the vast majority of cases that we classified 
as an exposure, it was pretty clear cut - a fellow who worked on 
the production line in plant eight. Even if that were only a week, 
or even if it were only a few days, nevertheless, unquestionably, 
a dosage level of fifty or seventy-five fibers, there is an exposure. 
“ In a few cases it was hard to make that decision, 
whether or not an exposure occurred. A man who says that well, he 
had a friend in plant eight and although his own job experience, 
his own job classification was in plant two, Foam Glass, nevertheless 
he would go visit his friend on the breaks, and he would do this 
maybe once a month, he would visit for five minutes implant eight. 
15} Is this an exposure or not an exposure? 
This was a minority of cases that presented us with 
this sort of dilemma and I don't think the number of such cases 
would be great enough to influence the overall results, and I could 
gountosthat. 
DR. UFFEN: That example you just gave, would you 
20 have classified that as an exposure or not? 
THE WITNESS: It would have depended, I think...well, 


yes. In the case of a person who worked in plant eight or went into 


plant eight, we classified it as an exposure. But a person who, 
let's say, worked in another plant and said well, you know, a lot 

95 Of dust came blowing out from that plant eight direction and when 
I used to walk across the grounds to the parking lot, that used to 
blow across my path. 

Well, we figured he couldn't really be sure what that 
dust was blowing across his path to and from the parking lot. It 
was not an exposure in that circumstance. 

30 DR. DUPRE: Could I try out what may be an 


intermediate case that appears on page sixty-two, in table thirty-one? 
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THEeWLINEoos §Sure. 

DRT DUPRE. elf YOU JUuSt want CO 106K at rt With me 
for a moment, this is the worker with whom your case two household 
contacts had contact, and the worker worked in an office between 
plants one and two, but dust-laden workers from plant eight would 
frequently enter the office. Do you know if you classified that 
worker as exposed or unexposed? 

THE WITNESS: For purposes of this analysis he would 
have been classified as not exposed. Even though we know from 
evidence such as household contact and so on that an exposure is 
possible, as we defined exposure for this study he would have been 
classified as nonexposed. That would be for the first half of the 
Soudys 

For the second half where we developed the hypothesis 
that perhaps everybody was exposed, then the categorization was 
different and this person was a distant bystander. 

As we develop the dosage information that I was 
asked about earlier, in fiber years or by other measures of 
exposure— Cumulative fiber years and™so-on'-"asS we are in*~the 
process of developing that, there what we are doing is excluding 
all these people from analysis in whom one can make a tally. 

The person who is just walking across the yard on 
his way to the parking lot, that experience is not tallied as a 
fiber year or half a fiber year. We are only tallying what is 
tallyable, and wherever there appears to be an individual in whom 
no meaningful tally can be made, we are totally excluding that 
individual. . 

MR. LASKIN: I'm just wondering, Dr. Holstein, as 
Pee lLooking at the hour, I don’t want to take you away from your 
Presentation... 

THE WITNESS? i'm almost? finished’ 

Mier onokiN. ... AO) VOU Walt CO. ..OKdG). 
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= 65 = Holstein, in-ch 
THE WITNESS: I will» finish up quickly-and then 
we can..if what you had in mind was a lunch break, we can go in 
thatedirection? 

Aceany Late, -cheepoint=1l*m*=making¥is that -ift one is 
to try and develop a registry of who should be entitled to a 
surveillance program, one can go by personnel records and we have 
looked in to the drawbacks of that; one can go by individual 
occupational histories - of course that's time consuming, are you 
going to interview millions of people, but you might interview a 
few from each plant. The obvious drawbacks are those of memory and 
recall. | 

An effective approach might be to undertake x-ray 
Surveys of appropriately selected samples from questionable working 
groups, just as in the Port Alleghanie situation by having included 
in our initial evaluation people who were not thought to be exposed, 
we developed the hypothesis that indeed exposure may have been 
universal. 

Finally, one might use dust measurements which are 
extremely useful but have the drawback that a dust measurement 
today will not tell you what dust may have existed twenty or 
thirty years ago. Moreover, a dust measurement at any time only 
represents the conditions of work during those few hours when the 
dust measurement was made, and may or may not be representative 
of dust conditions the remainder of the time. 

One way or another, criteria will have to be 
developed as to who should be included in the surveillance. 

A very large problem will arise then in locating 
populations - even once one has decided who they should be, you 
have got to locate them. 

A very large problem stands in the way of having 
adequate professional manpower. We very...I think we are all 
familiar with the calculations with regard to whether every woman 


of the age at risk would have an annual pap smear of the cervix, 
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THE eWLINE SS =<.) (Ccont’ dad.) that this would overwhelm 


our cytological capabilities. Clearly this would be the case with 
sputum cytologies done as frequently as two or three times a year 
among workers at high risk of asbestos-related lung cancer. 

We have only a few hundred in the United States, a 
few hundred doctors certified in occupational medicine. We have 
only a few hundred B readers of x-rays. So we have a very large 
problem in bringing forth the required manpower, we have a very 

10| large problem in educating the population at risk. 

Secretary Califano, Secretary of Health, Education 
and Welfare, Califano, three years ago in the United States issued 
an asbestos alert. I think you may be familiar with this. Every 
individual receiving social security payments had a little 
pamphlet enclosed telling him about asbestos disease. There were 
3 radio spots and television spots. Every physician received a 
printed letter and brochure talking about asbestos disease. 
That hardly began to dent public knowlege of the 
problem, even among those who most need to know, those who have 
been exposed. 

20 Finally, we have many research needs. Port 
Alleghanie alone is not enough to answer the questions, to learn 
what we need to learn in order to benefit the populations who need 
it. There are many, many questions to be answered, and this kind 
of attempt needs to be undertaken among many populations utilizing 
many different approaches. 

a Finally, and here I come back to that question of 

what constitutes the earliest cancer, and I'm going...being basically 
epidemiologically oriented, I'm going to answer that not in terms 

of DNA changes and not in terms of nuclear change or ribosomal 
Changes or promoters or initiators, but I'm going to answer that 
Siestiovestatistically. 


Now, we talk about asbestos-exposed groups...and this 


| 
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LEBawW INE Ss: (Come d.)) “1s the last point that I'm 
going to make...we talk about asbestos-exposed groups as being at 
high risk for lung cancer. Maybe twenty percent may ultimately 
die of lung cancer. 

That means that eighty percent will not die of lung 
cancer. That may be high risk, but it's certainly not the highest 
risk. 

Now, if you have a group which you can identify and 
Say that twenty percent of those individuals ale going stordie oF 
lung cancer, but you don't know which twenty percent, and eighty 
percent will not die of lung cancer, and you don't know which eroncy 
percent, you are not in a position to apply any intervention that 
Carries any significant side effects or COXICity. You couldn't 
very well give these people adriamycin, to all of those people, 
because the incidence of toxicity and side effects would be totally 
unacceptable. 

Let me use an analogy. There is a certain percentage 
Of our population that-will die, whether asbestos is involved or HOG, 
of cancer of the colon. Now, we have a very reliable preventive 
treatment for cancer of the colon. We could have everybody, at 
age thirty-five, have total surgical removal of the colon and nobody 
would die of cancer of the colon. This clearly is an absurd 
Suggestion. It would obviously not be something that should be 
done, it would not have public acceptance and the Siege Calne aut 
of the byproducts of that would be totally unacceptable. 

However, there are certain inherited COnGLLIons, 
familial polyposis of the colon, for instance, in which one can 
predict a nearly one hundred percent incidence or prevalence, 
incidence really, of cancer of the colon by age sixty. 

In these families, everybody is going to get cancer 
of the colon sooner or later and it is now accepted treatment for 
total removal of the colon to occur somewhere around age fifty, 


maybe a little later, maybe a little earlier, in these families. 
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THEBWLINESS socont' d. aeinectherswords;e+1fayou-can 
define very exactly who is your highest-risk group, then interventions 
that are effective become justified even though they may carry 
unwanted side effects. 

The same holds true in theory with asbestos-related 
cancer. We would not want to give asbestos populations adriamycin 
or other chemotherapeutic agents. If we know that they also smoke, 
then the percentage of lung cancer rises from twenty percent and 
becomes somewhat higher. Still, the percentage is not high enough 
to justify interventions that would carry side effects or 
unacceptable byproducts. 

However, if we could develop our knowledge of 
asbestos-related disease to the point that we could identify the 
antecedents, or if you wish, the predictors of disease, if we 
would make biological measurements of one sort or another that 
would allow us to know that there is a ninety percent probability 
Picemenese mind vidualssare going tO be” the ones” to” get lung cancer, 
and only a small probability that these other asbestos workers 
will get lung cancer, one then becomes justified in applying the 
higher risk interventions to the group with higher chance of lung 
cancer. So for the purposes I've described today, I choose to 
define the earliest stage of cancer as a statistical concept. 
MemyOuUsCai 10entifty a group that has a* ninety percent or- some 
arbitrary but very high chance of getting the disease in question, 
then for practical purposes, regardless of what cytology, or 
regardless of what may be going on in the DNA, for practical 
purposes you can consider that group as having very early stages 
of cancer and one can justify the interventions that otherwise 
would not be justifiable. 

The only way to develop the knowledge of these 
antecedents of disease is for prospective serial observation of 


people, and that...prospective serial observation of people is 
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- 69 - Holstein, in-ch 
THE WITNESS: (cont'd.) another word for surveillance. 
So we have finally a research justification for 


undertaking these programs on a large scale. 


Well, I think you very much for your attention. 
My opening remarks went much longer than I intended. I broke my 
first promise already. I beg your forgiveness and thank you very 
much. 

DRDUPRE: Thank you, indeed, Dr. Holstein. 

10 It being now one-fifteen, we shall rise until 
Ewo-thirty. 
titeelNOUTLRY «RECESSED 
THE INQUIRY RESUMED 

15 DR. DUPRE: Proceed, counsel. 


| MR. LASKIN: Q. Dr. Holstein, there was one point 
in your discussion before lunch where you talked about what could 
be done for persons exposed to asbestos, who were in ill health, 
based on present knowledge, and then you suggested I think you 
would deal with what might be on the horizon, and I'm not certain 
20|) we ever got to that point. 


But are there any new developments with respect to 


the treatment of any of the asbestos-related diseases, for example 
that Mount Sinai is working on, that provide any more hope for 
the future? 

THE WITNESS: A. This is somewhat beyond my area 


of expertise in that although I see patients with asbestos-related 


25 


diseases, my research doesn't usually include their ongoing and 
detailed care. 
At this moment now there are no dramatic new 
treatments available. Dr. Phillipe Shahemian in our Mount Sinai 
30} School of Medicine has quite a bit of experience in the chemotherapy 


of mesothelioma, and he feels that progress is being made in 
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A. (cont'd.) lengthening survival with the 
particular chemotherapeutic agents that he is now utilizing. 

inecalvrOrnia, at. tne: University Of Southern 
California, Dr. Oscar Balcham is doing some very interesting work 
regarding the application of avery specialized kind of 
bronchoscopy to the early detection of lung cancer in general, and 
of course this would clearly have a potential application to 
asbestos-related lung cancers. 

Bronchoscopy is a procedure which is now well 
established in medicine in which one inserts a tube down the 
trachea, the windpipe, to examine the inner surface of the various 
bronchi, which are the air tubes, because this is the surface upon 
which lung cancer most frequently develops. 

It has...what has been developed recently is a 
certain kind of what we call dye, it's a fluorescent dye. That is 
to say, it's a substance when injected into the body will tend to 
localize in cancerous tissues and then it fluoresces. If you 
shine an ultraviolet light on it, it shows up as a very marked 
fluorescent green or purple color, and Dr. Balcham is investigating 
the usefulness of this technique in which fluorescent dye - 
hematoporphyrin is the specific substance - is injected into the 
individual's body. Then bronchoscopy is undertaken with a special 
bronchoscope which is equipped not only with normal light, but 
Withyultrayiolet light. As this light scans on the various parts 
of the mucosa, which is the inner surface of the bronchi, those 
areas in which the fluorescent hematoporphyrin may have been 
concentrated because of...if there were a malignancy present, or 
an early malignancy present...this can be spotted because it 
will fluoresce and make itself very visible with the ultraviolet 
deg its. 

This is being investigated as a means of very 


early detection, improved detection of lung cancer. It clearly has 
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THE BWI NE oo: (CONtsOs)ss potential applicability to 
asbestos workers. But it's still in the research stage. 

So there is no, to my knowledge, there is no 
stunning breakthrough at this very moment available or instantly 
Or very nearly about to be available. 

But I would differentiate that from the longer-term 
outlook which I described earlier of a couple of years, three years, 
five years, when it seems to be...it would seem to be a particularily 
rich moment for things that could pay off in that timeframe, 
in that somewhat longer timeframe, and most of those research 
avenues would have their greatest applicability, as I said earlier, 
to very early tumors, and hence would be of greatest usefulness 
to populations that had the benefit of surveillance. 

MR. LASKIN: Q. Just one or two questions about 
your surveillance program. 

TBEOWLITNESS:) 5A. Yes. 

ON dteStagemis literate rrgnit  1Ow? 

A. We are at the transition point, as I indicated, 
between mass testing to a base line or screening variety, and 
implementation of actual surveillance of the type that I described. 
I hope that actual surveillance for at least part of the group will 
actually be underway sometime this fall. 

Now, in Port Alleghanie because only about eighteen 
years or so, seventeen years, have gone by since the introduction 
Promesbestos, we still have a little bit of time left before the 
Beaimousltaugnt 1s expected to occur, if it occurs. 

Well, the egg has rolled off the table, but it 
Masn that the floor yet, and we are hoping to catch it in midair. 
But whether it's implemented by August or December probably won't 
make too much health difference for the group as a whole. 

Q. Is retraining workers where necessary part of 


your surveillance program? 
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= 20 Holstein, in-ch 
A. Retraining of workers? You mean for new jobs? 
OF Terese 


A. Well, of course, asbestos is no longer used by 
the company in question, and therefore there is no need for economic 
dislocations of that type. Some of the workers have gone on to have 
polereen ployment. ""—edon' tethmkYwee found a single one, if I 
remember, whose work now involves exposure to asbestos. 

If and when they become disabled in the future from 
asbestosis or other asbestos diseases, retraining is always 

10/ desirable. We will have to make a policy decision at that time 

as towhether that falls within the scope of this program, which is 
essentially a medical program. 

Oe ebeccememmust...theronly final topic 1 wanted: to 
cover with you is totally unrelated to your study at Port 
Alleghanie. I note from your curriculum vitae that you have acted 
‘i as an expert witness in various court proceedings, and do I take 
it that in some of those court proceedings you would be asked to 
give evidence or address the issue as to what causal relationship 
Or otherwise there may be between asbestos-related diseases and 
prior exposure of a particular employee? 

20 A. Yes. These court appearances have in every case 
concerned individual litigants who claim to be suffering from 
asbestos-related diseases, and in every case of that type I was 
asked to give my opinion as to the relationship between a person's 
medical condition and whatever exposure may have occurred earlier. 
QO: *Without) getting’ into’any specific cases ,’could 
aii you give us your observations on what pieces of evidence are 

relevant to demonstrate a relationship between a particular disease 
and asbestos exposure? 

M. CASGRAIN: If I may make a remark, Mr. Chairman, if 
I for one, acting for some of the industry in Canada, were not 

to say anything at this point, I would not want it to be stated 


for the record that any evidence this witness may give in this 
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M. CASGRAIN: (contd.) particular situation would be 
accepted by us. Technically speaking, I don't think he is competent 
to give that, but in any event I would like for the record to say 
that I do not propose to accept that as binding upon my clients 
should that ever come up in due course. 

DRS DUPRE: Your point is noted, counsel. 

The witness may proceed. 

MR. LASKIN: Q. You may have to deal with different 
fomatseases. I don't... 

THE WITNESS: A. You have asked a very general 
question. 

OFPCOrLlect. 

A. In response, I'm going to have to give a 

general answer which is simply that in medicine there is established 
15 by a tradition of many centuries of a very regular modus operandi 

in investigating the difficulties of any individual patient. One 
starts from many centuries back by determining what is the complaint 
or difficulty that has brought the patient to your sOoffices, Tt ican 
be as simple as 'my stomach hurts' to a complex statement that my 

3G ‘mother's sister-in-law's brother knew a doctor that said such-and- 
such, and suggested I see a doctor’. AC any rate, that's how 

One starts and one goes from there to a history of the symptoms and 
One goes from there to a review of the person's bast medical shistory, 
physical examination, appropriate Laboratory, data and so on. 

So I'm afraid I have to give you a somewhat general 
answer that simply one uses all the information one is able to 
collect to make that kind of determination. 


25 


Q. If you are dealing with lung cancer, is 

there anything medically or biologically that you would be looking 
for in relation to lung cancer that might demonstrate that that 
lung cancer which obviously can occur with or without asbestos 


exposure might be linked to asbestos exposure? 
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A. Well, if a significant asbestos exposure has 
occurred, we know from the mortality studies that the subsequent 
risk of death from lung cancer is increased. There is debate over 
the degree of increase, but most of the studies would indicate that 
the increase at a very minimum is at least twofold, and it's 
probably greater than that. 

As long as the increase is more than twofold, then 
Simply on a statistical basis it becomes more likely than not that 
12 any given lung cancer among a person has been exposed to asbestos, 
in a person who has been exposed to asbestos, more likely than not 
that cancer would not have occurred in the absence of asbestos 
exposure. @alhat.s simplyirestating thesstatisticals£actathatathe 
increased risk was more than twofold. 

SOulfathatais -the legaletest,s,then that statement 


would be made if it were justified by the facts and might prevail 


15 


given that other points of law were met. 

But all the information that might bear on the 
question would be utilized. First of all, one would want to be 
quite certain that an exposure to asbestos had occurred in fact, 
20/ and many different kinds of information might be utilized to 

verify this. 

One~very.clean, cutewaysofsaverifying this is if there 
is evidence of asbestosis present. Now I want to explain this very 
carefully, because in my view asbestosis and lung cancer are 
different diseases, and in my view at least, lung cancer can occur 
ci in an asbestos worker and in some cases can be attributed to the 
asbestos exposure even if there is no asbestosis. But the added 
value to the physician of finding that asbestosis is also present 
in a lung cancer case is that it simply confirms your occupational 
history, it confirms the fact that there was a biologically 
Significant exposure. 


That, for instance, is precisely to us the meaning 
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THREWLENE Oo (CONL Gd.) Ob Che, radlegraphicatandings 


in Port Alleghanie. The fact that we are finding fairly prevalent 
radiographic changes has only limited health significance at this 
moment. Most of the cases are mild cases. Most of the people feel 
pretty well. Most of the people are working. 

But for our purposes, the real significance of those 
radiographic findings is that they confirm widespread exposure and 
indicate to us something about what is likely to occur in the future 
not only from asbestosis, but from all of the other asbestos-related 
10) diseases. They are a confirmation of exposure. 

The same thing holds true in the individual case who 
may be exposed to asbestos, but in addition to that one looks for 
physical findings, clubbing of the fingers, rales in the chest, 


characteristic complaints of shortness of breath, the latency period 


15 is a factor one takes into account. If a case of lung cancer were 
two weeks, one would be rather hard put to convince oneself that 
it was asbestos-related, and so on. 
povagainyinmetoreed LOsgivedyouta generad®answer 
because unfortunately we are talking about tens of thousands of 
people and the answer will have to differ a little bit from 
e0ieandividual tofindividual: 
MR. LASKIN: Fair enough. 
Thanks very much, Dr. Holstein. 
I have no more questions, Mr. Chairman. 
DRS DUCREY O@fhrankSyou, tcounsel: 
Do we have a batting order? 
i Mr. McNamee, do you wish to proceed? If you please, 
Sirk 
CROSS-EXAMINATION BY MR. MCNAMEE 
Q. Yes. In your study of the Pennsylvania study of, 
PeeOrjcemtnesport.... m think of Port Colborne... 
30 


Dre OLCeALLedany, with ansunusual, spelling of 
Allegany. 
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Q. The people that you lose to followup because 

they, say, move to another jurisdiction somewhere, in a large 
SLucyedoesethabt really affect...is there some kind of statistical 
bias that can be computed in terms of percent that this will affect 
Bheescudy One way Or the other? 1 mean, to me ina large study 
Mieewouldn  twafrect it very much. 

Ae Well, any loss of participation is always a 
potential bias. Then in the case you asked, we have to ask ourselves 
ad well, in actuality, is this potential bias a real problem Die 
Situation that we are studying. 

Now, when people are lost to followup because in 

this case they moved far away, and hence didn't want to travel five, 
Six hours to come to a medical examination, the question one has 

15, to ask is, are those people who made such a move medically or 
healthwise any different from the majority who didn't make such a 
move. 

Now, if what we have been studying were death, 
causes of death, and there were a hundred and some people that we 
couldn't find to determine whether or not they were dead, we might 
20) well have a problem there because it's frequently been found that 
among those that you can't find there are likely to be more who are 
dead. That's one of the reasons you can't find them, is because 
they are dead and they died someplace out of sight. 

In a study of this sort in which we are studying 

“ living status, we can't see any reason that has yet occurred to us - 
One certainly could hypothesize reasons, but there is no evidence, 
there is no reason to believe that those who moved were any less 
healthy than those who didn't move. 

Onavinen wouldrit) be fair ttoltstate that. .cthe! tlack of 
followup would probably create more of a bias in a mortality study, 


but maybe not in a morbidity study? 
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A. That might be true as a general rule, but one 
would have to take each study individually to comment upon that. 
But you did paraphrase my general point. 

Q. But then the larger the cohort, the more chance 
that the actual cohort is the same as a random cohort? Statistically 
they were moving towards a very small ... 

Mee Nome teer snows lar dee) OUlmACOnNOrt z.Li athe 
percentage of those for whom you have no iGO bina GLOU ete Langer 
that percentage is, the more risk you run of making a mistake. 

MR. McCNAMEE: Thank you, Doctor. Those are my 
questions. 

DR. DUPRE: M. Casgrain? 


CROSS-EXAMINATION BY M. CASGRAIN 


OQumelustearvery tew questions, Dr. Holstein. 

Could you tell me how you would qualify the study 
that you carried out in Allegany? Would it be what you WO cal 
a prevalence study, or a case study, an incidence study, or Aust 
a simple epidemiological study? 

Ree Ingwhat we've done so far I think the best 
characterization would be a prevalence study. 

Q. Can you tell me whether in prevalence studies 
it is customary, or whether in effect it is at all done, to naveva 
SonuroO lag roup: 

Roy tt depends on the: purposes. 

Q. Could you tell me in what context you would 
need one? Because you are the expert, I am not. I'm asking you. 

A. Well, that's a very general question again, and 
I'm not sure that I can answer it in a general way. As far as the 
Port Allegany study is concerned, I don't think I would agree with 
a statement that the study was uncontrolled. I think there were 
controls. They are of the type that are frequently referred to 


as internal controls, and as was discussed briefly this morning, 
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AS «contld.) Gchemeritical point was that in reading 
the chest x-ray of each individual, at the time of reading there was 
no way to know whether that person was heavily exposed, lightly 
exposed, exposed for a long time, exposed for a short time, not 
exposed at all as was our initial understanding for some of the 
people, and so on. So that any conscious or unconscious tendency 
on the part of the observer to read the x-ray in accordance with 
preconceived notions could not occur because there couldn't be any 
eo preconceived notions as to what that person's exposure had been. 

Of, Vodidns temeans togcriticizer yourtownscontrolhain 
what you were doing. I mean a control group within the cohort. 

Did you find that possible? For instance, if you study workers 

in a factory, would you think, for instance, in a prevalence study 
a that you would wish to take, say the officer employees, examine them 
and use that as your control group within the cohort that you are 
examining? Would you find that a reasonable way of doing it? An 
acceptable way? 

A. Well, that's what we did. Anybody who worked 
anywhere on the premises was eligible for the examination, including 
20; salaried employees, of whom we had some. The important point is in 
the interpretation of the findings. 

O- Aithinkiwe are talkinggat crossypurposes: 5. I 

am referring to a control group who could be said to be the ideal 
group of workers, as opposed to others you would examine within your 
cohort to compare the state of health of one of the cohort with that 
sa control group. Do you understand what I'm talking about? 

For Instance;nitgd look ati yourr ownrstudy\svou 

talked about bystanders, I think you called them? 

As Yest 

Q. I would think that bystanders in your study would 
be people who would sort of happen to be in the environment of the 


plant but would not be working directly within, say plant eight. 


87 (6/76) 7540-1171 


a ie 


onibeet wi sond as taitog 
enw auerdg pribse: to enld ont 
yixdpit \besoqxe vives 
soc . said dx10ds 6 302 , 
&i2 20 smoe 202 pal 
panabasd evoloefioont te 

thie epnebiopos ak yet-s am” 
vee at 3'nblua 
geod bee sruBogxe @' adEsPR 
teqanco nwo say. es lel7iae od mean . 
4eiw queve lozsE9o @ anon tT .entoh sx79W 
t; ,eometent 467 tetdieeng Ynat bast wi t he 
tiyee, sooglevetg & ai .somerens it qinids voy bidow setoIoha™ 
~j% grimane p@oyolLqme 2svible ena “6s 
safe trees ade abdjiw ques dozsaes muoy *= tent 
éy! paies 40 yew cidnnonce? 6 Jer2 Bald voy biwow 


a3e UOY 


ad 


¥e-90 ,aietelon 


stege0 ens #2 
aiatzow yous2 vey 


bastsow cw yhbedyna 


“ay ite 


wov ; ufjiw snimexe Ologw ey Sees iad 


oi  odteolmax® of9 203 eidtuiis eaw 
ni wt “ateq taefsoge) att, .-tee bed oe mode) 20 5) | 


L .eseogsag 2e0t2 s6 onidiad e278 aw anbdd 1 e:) 
teebs sta ed of bien od Biweo aw quow LJosia@oo & < 


ena 8 Helv bivow 


e A a 
bib ow sede eigadts blew .A 


® 


-sptkbal? ofa 20 
a) a 


& - » 
» 


s 
f 
< 


tadt “Atiw sacdeoo eff Io ene ae doleed * a s 3 


hive Puce suey ed 
sd? tu dnemeo2ives © 


tauedte pabdisd wrt 
soy ,yhute pw ee Se) 
(nana Be 


r 


4 


eneimerg #9 mo 


Ls 


ao 
7 
7 es > 


ah 


a 


SES 2 ee Holstein, cr-ex 


Geeccn ce (Jie COLFECT, 
A. Yes. 
5 Q. One would normally expect these people not to 


have significant pulmonary changes, would not one expect that? 

A. That was our initial approach to the problem, 
until we felt that we ought to examine the possibility that they 
had been exposed. Yes, you are correct as to what our initial 
approach had been. 

10 Ose Allie right... Well, perhaps Lf we might. stay on 
this for a moment, you did say as well in your study that you had 
the occupational history of those that you were examining? 

Be Yes. 

Q. I don't think you used those words quite that 


i way, but would we use that word, occupational history? That is, 


asking the employee, or from the company payroll, you would find 
out where he worked? 

A. Well, we found that out, but we interviewed 
each individual as Bare of his medical evaluation concerning his 
lifetime employment, any work he had ever done in his life, and 
20; what exposures to asbestos might have occurred anywhere in that 
working history. 

QO erelte rachis Ly Lie CcOnort that. you? had, you 
had a number of employees, I presume, who had worked elsewhere 


between 1964 (sic), a certain percentage? 


Aes « 
a2 Q. Do you recall what that percentage was? 
A. The percentage that had ever worked elsewhere? 
Ok gee 
A. That had ever worked in any other place besides 
the Pittsburgh Corning Corporation? 
30 Q. Well, I'm talking about Allegany now. Those 


particular workers that you were examining, prior to joining 


q (6/76) 7540-1171 


: ee 


s9-in .A.eveloh 
‘ye9en103 (sb'3m9) .0 | 


=o 
ss y - : 7 ’ 
Si A _ rt Pa 
szef3 I9sque ‘wit essen biiow en .Q 


os 30n Bu : = 
S459 toouxns eno ton. DlyOw ,SeReEKo YEENOMmL IY nena 
,noldery ent of dosougge Isisidal t96 e6w 25K ) wh | ae 
sit test yo iLidtesog edd smamexe oo ifipuo Ww Sustt sis? sw 
j t jsrtw 09 en 2Sec200 #25 Boy ,eer bonogne nSo4 
teed ban 
ipim sw Yi egarizeg ,liet Qdei2 Lik = .D 7 
yoy ‘tac? ybete woy al Llew «8 yee B&B boy «shemem 6 x0 
imekxe s uny 26nd Sseony to yiosein fanoiseqe 
»BoY -4 7 4 
C eects bose voy Aniags ¢’a0b T. «2 “ot 
; cwrovetd iasgersaquecce , Siow sens say ow ELuow sae lt 2 
foo ; _lloxyea yeaqmoo eng mos? tc .seyoliqms erie oni ae 
¢hextaow ont sro ¢ 
nt ow stud .sve a26d9 Bayo? ew ,ilev .A 7 7 


oi téuleve depibem etal To 336g ec isubivibnt se 
-{ ei nit ono 40eve bed ed Auow yas Snemyolqma gar rie 


siefweas beyrunve ewed sfokm eoseudesh Go agentes xo Jere 
Jee ee 


proven e baae 
c py tad? sroden etd at sdipte LIA .0 

 sisnweelo bestow bed ofw ,emvaesuqg 2 ,eseyoigns 20 390 re 
Cepssoeoisq mist190° 6 , (obey) Bae 

+eeY A ~ it 

5 tod: sedw Lieve voy od “© —- a 

coxsdwoele bestow save bed Jedd epedaeoteq eat - i? a4 

ad ‘ 7 ay cok r] ee - : 

q z9d%0, 116 ab bestow tee bot sede | 

not sex0qz0: 

‘s20dT won riaoe! SLA depedecsigecdt 

nioliet of zoizg yeni 


eehised 


- 80 - Holstein, cr-ex 
Op wcontd,) thisseparticulam companys in 19642 


Pam MOhyel don’ t Know an exact figure, but I would say 


it's in the order of ninety percent of them had worked someplace 
before then. 

Q. Did you ascertain where they had worked, in fact? 
A. We didn't always ascertain a street address, but 
we ascertained the nature of the work. If asbestos was possible, 

we ascertained whether any other asbestos exposures may have 

49/ Occurred ingithear works 

Q. What about other places where they might have 
been exposed to cocarcinogens? Did you ascertain that as well? 
A. What cocarcinogens would you have in mind? 

Onee lewouldn't. know. 

A In general, we attempted to ascertain as well 
15) as possible any potentially harmful exposure that they may have 
had. As anyone can...as you know from common sense, when you 

are interviewing a worker concerning his work from thirty or forty 
Mears. ago, 1ntormation? istnotiperfect. wRecaldeisanot perfect. 
Even when recall is perfect, the worker's original state of 
information as to what he was exposed to is not perfect. 

a So we won't claim that these occupational histories 
weresinfallible., \1 think, what we willaclaim.is that they were 

as good as any information that is potentially available from these 
people. 

Q. What other industries would one find in Port 

25| Allegany, apart from this one that you were concerned with? 

A. Well, in Port Allegany itself there is only 
DuewsOLNerE majorsindustrysyekt's another glass factory, mixed 
glass bottles. 

Q. Is that in the Pittsburgh area? 

Ape itesmapoUtea LOuUr hour drive from Pittsburgh. 
“ai O- Turning? brietivyy toi LOeclassifications, about 


Obviously you are better informed than I am, what would you 
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Q. (cont'd.) classify someone who has a reading 
of, say zero slash one? 

A. We would classify that as a normal radiograph. 

Q. Would that be the case for a man at any age? 

ye) Yes, 

O. Zero slash one? 

Pee Si 

Q. Would it not be more so if a man has reached 
10| a certain age and he is no longer a zero zero, but because of 
his history after fifty years of age, of exposure to various 
things, he would be zero one, zero slash one? 

Peele COM Leca lvls nate Chee LLO Classification 
makes any reference to age. 

Q. Is there a significant difference between zero 
"S| Slash one and one slash zero? 

Aw, Yes, there is. 

Q. How big is the difference? 

A. Well, to the worker who receives a report of 
his findings, it's a very big difference, because the worker who 
20 receives a report saying zero slash one is going to be told that 
his x-ray is normal, and the one who has a reading of one slash zero 
Weegorng tO wbe told that his x-ray is abnormal. 

QO: But, to one who is,.reading an x-ray of a man 
who would be aged fifty, who would have been a smoker, would he 
find much difference between zero slash one and one slash zero? 

25; I'm asking the question of a B reader. 

A. What do you mean would I find much difference? 

eee iis tustiat: ws 

A. I don't mean to be impertinent, I'm sorry. 

Creo, LG saall rigour. |lenave no»eothner words toa 
Useemeinate sewhy-~L'm asking you. 

A eeagainw tom not trying to be a wiseguy, but all 


I can answer your question is that I would say the zero slash one 
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Ae (cont"d.) dstatzero=slash®one,Vand the*one slash 
zero was a one slash zero. I'm not understanding your question. 
I'm not trying to be facetious. 

OMe el a lecane fing nOaother wayeot putting it. 
Perhaps Dr- Uffen can helnd me. 

DR. UFFEN: When you have a zero slash one or 
something, presumably there's two things involved, eh? 

THE ‘WITNESS: Yes. 

Oh, very good question. More medical jargon here. 

There's a numerator and denominator. The numerator, 
the first number, indicates one's final classification of a result. 
the decision one finally makes, and hence in reality there are four 
classifications - zero, one. two and three...zero being normal, and 
one atwouandUthree; ralthoughithissrs “not ®what°the IbO-’cVassification 
specifies, in an approximate kind of way you can think of them as 
mild, moderate and severe chanaes. The denominator, however, 
Since the denominator is introduced for this reason: It is well known 
that in the interpretation of chest x-rays, just as in almost every 
other medical test, whether it be the interprdation of a bone marrow 
slide, whether it's the interpretation of an electrocardiogran, 
almost any medical test that requires interpretation, there is always 
an element of judgement. There is always the fact that reasonable men 
with equivalent qualifications may differ, and the denominator is 
introduced in order to indicate any other classification that the 
reader seriously considered as a possibility. 

So for purposes of example, a one slash zero - the 
numerator is a one, which means that the final reading, the final 
categorization was a one, which is not normal, but the reader had 
seriously entertained the possibility that the true reading might 
in fact have to be a zero. 

The opposite of that, zero slash one, the zero 


indicates that the final categorization was zero, a normal x-ray, 
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A. (cont'd.) but that the reader gave serious 
Consideration to the possibility that the x-ray was in fact a 
category one. And that's why one would appear in the denominator 
iiechatecase. 

So a zero slash one and a one slash zero indicate 
shades of interpretation that...of overlap. In each case there was 
serious consideration given to the other category, but ultimately 
the numerator is the reading, and the zero slash one is a zero, 
10} and the one slash zero is a one. 

Q. I don't know who to thank, whether Mr. Uffen 
Greyou, butyl shave tthe answer now. -el°canvsee that there imayebe 
an overlapping. Thank you very much for that phase of it. 

If I may address myself to something else, in 


examining your report over the weekend, and going to page sixteen 


ce: of it, you went into certain percentages and I see at page sixteen 

that you...paragraph one of eight, entitled Results and... 
A.Wei’m sorry .-SPagetwhat? 
Q. Look at page sixteen, section seven. 
Rh Seon evyess.. results IesAlieragnt: 

20 Ome Atethesendecfeiteyourtalkvabouttan overall 
participation of seventy-nine percent of the workers, and I think 
Tread that as being seventy-nine percent of your seven hundred 
and twenty-nine, is that correct? 

AY NOPesin. 
Om BOLecOL lL VreadG1 Cowrong? 

ae AVE NOPesSire® If weSturnitoltablestone;iwhich ws 
the next page, it is seventy-nine percent of the potential 
participants. 

O, “hates: whatertsard,SCoftthe potential participants. 
Reeetnatis correct. 
30 OO.) "SUtHiIneerltectheltel takepthose who participated, 


you said that you expected five hundred and fifty-one to attend, 
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- 84 - Holstein, cr-ex 
Q. (cont'd.) whereas three hundred and fifty-five 
cirdeso. 
A. Four hundred and fifty-one potential participants. 
Q. That gives you your seventy-nine, is that it? 
Atnothatésecorrect: 
Ose Okave 


A. In fact, in the bottom line of table one where it 


says Participation Rate, parentheses, three hundred and fifty-five 
10; divided by four hundred and fifty-one. 

Q. Okay. Now here's what perhaps I misread: It 
seems to me, however, that if you take your percentages in terms 
of those eligible to participate, your percentage is not the same? 
A. Yes, that's absolutely true. 

Q. You end up with forty-eight percent? 

? A. Yes, it would definitely be much lower. 

Our purpose here, of course, was to isolate where 

we thought there was a potential for bias. We didn't think there 
was too much potential for bias among those we couldn't locate, and 
those who resided outside of Pennsylvania or New York...or at least 
290} that the potential for bias was less. The potential for bias 

was greater among those who we did locate, who did live nearby, and 
still did not choose to come. 

Oo.” gsec: 

A. Those would be within the difference between 
three hundred and fifty-five and four hundred and fifty-one. 

a3 Now, who was it who said that there are...I'm going 
to mess this joke up a little bit...but there are statisticians, 
amnesitatisticians and liars, or something of that sort. 

Oo. Wan, bey ityifrom meyto; qualify any professional 
man in this respect. 

A. To give you another example... 


Q. We are getting close to an area where this 
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Q. (cont'd.) qualification is sometimes ascribed to 
my Own profession. 

A. Another example would be that frequently one 
will hear a participation rate, the phrase participation rate has 
very little meaning unless you define it carefully as we have here. 
For instance, once you are all finished sending out invitations to 
participate in the examinations and getting replies, you might end 
up with three hundred people who are scheduled to come for an 
examination, and then two hundred and ninety come. Then you've got 
a marvellous participation - two hundred and ninety out of three 
hundred came. Of course you invited a thousand, so that just what 
WOusmean Dy participation Fate has to be defined. 

O; Lt depends which way you look at it? 

Poe lat Ss Lone. 

Q. You said that some four weeks ago you had 


completed the examination of two hundred and forty-three other 


workers? 

em Gs esLr. 

Ore CL COUrSe lm not going to play around with the 
statistics on that one, or the percentages...and those examinations 
have yet to be examined...or whatever the word is? 


A. Analyzed? 

Q. Analyzed. So I understand they have undergone 
X-rays and clinical and respiratory tests, and so on, is that it? 
A complete examination? 

A. Yes. 

Q. Where did that take place? In Allegany or at 
i OUT. ere 

A. Also in Port Allegany. 

OMY GAO. YOu sayy also in Port....7? 

A. Also in Port Allegany, as was... 


OO. and at Mount Sinai? 
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RemeNO enOteateMOUntw@olNat we liror cl, Allegany. 

Q. Also, that's where, you mean that's where it took 
place? 

Ape nates sCOLLCCL, 

Owe WHO 1S "cOing), to, analyze, that? 

A. Iwill be, although in exactly the same manner 
as the three hundred and fifty-five who were reported on here. 

Q.- With whom will you be examining those? 

A. Well, of course the examinations are complete 
at this time - that is, the gathering of questionnaires, physical 
examinations and so on. The chest x-rays will again involve myself, 
Dr. Lillis, Dr. Selikoff, and perhaps one or two other members of 
the laboratory. 

Q. Given what you said to us this morning, and 
I listened to your evidence very closely and I was very interested 
about what you said about surveillance in particular, given what 
you said this morning can I understand that allowing for the fact 
that you have now just’ examined two hundred and forty-three more 
people, and that there are certain aspects in your study that you 
wish to sort of re-estimate or revalue, or perhaps update and so on, 
in effect what you did for us this morning was really, as you used 
Ehesexpression, yOu used this particular study at this time simply 
BomeeneepurpOSse Of it being a jumping off point; I think you Said, 
to talk tous about surveillance, which is the thing that you were 
really concerned about. Is that correct? 

A. That was my intent. Yes, sir. 

M. CASGRAIN: Thank you very much. 

THE WITNESS: Thank you. 

DR. DUPRE: Can I just ask a followup before I invite 
the next questions, Dr. Holstein? 

As very much of a layman here, it occurred to me on 


the matter of whether or not the study ever did have a control, 
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- 97 - Holstein, cr-ex 
DR. DUPRE: (cont'd.) that one might be able to say 


well, insofar as they were very careful to tabulate the results from 


a group that could recall no exposure, they had perhaps what I would 
call a potential control group. Would that be unfair of me to think 
mila 

THE WITNESS: That we had a potential control qroup... 
DR. DUPRE: That your no-exposure-recalled group 
potentially would have been a control group? 

9 THE WITNESS: Well, at the time we read the x-rays, 
our going assumption was that there was such a thing as unexposed 
people in that plant. As I tried to describe, we later came to 
modify that perception, and although we have not reached a final 
conclusion, we are certainly exploring the possibility that there 
15 is no such thing as an unexposed person among those employees. 

So I would agree with the way you formulated that. 
DR. DUPRE: Now, the alternative hypothesis, of 
course, I suppose, could be that those who could recall no exposure 
indeed were not exposed? You have taken Chem... you KNOW, you care 
it at face value. 

20 Now, if that was the case, would it be fair to say 
here that the outcome would be that possibly at least insofar as 
your no-exposure group can be called a control group, there is not 
much that is said here about those who were exposed. You can't 
read much signmficance, or can you, into your findings here? 

THE WITNESS: All right, for the purposes of 


discussion we'll entertain the possibility that those who could 


25 


recall no exposure were not exposed, in truth. There are sKeulyhoe Face) 
Deehasically two ways to rationalize that Possibility. The deduction 
from that would be either that we were OVer-reading x-rays ana 

were not accurate in our interpretation of chest x-rays...that's 
presumably a possibility, although for the record, and I don't 


mean to sound immodest, I don't like to accept that as a realistic 
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THE WITNESS: (cnt'd.) possibility, but we have to 


accept it as a potential possibility...or the other possibility is 


that something else is accounting for x-ray changes. That, as a 
matter of fact, is something we are interested in. Maybe there is 
an interaction between glass fibers and/or glass shards and glass 
dust with asbestos fibers. Maybe there are interactive effects 
that previously are unknown. 

But I would have to say that although in an academic 
10; sense I admit the possibility of this hypothesis, I would say based 
on present knowledge our best hypothesis has to be that there was 
exposure among this group, and this is based on the dust measurements 
that some hygienist was smart enough to make in the other plants, 
this is based also on the anecdotal and historical accounts in which 
asbestos fiber could be seen in easily visible amounts, with the 
Ue analogy having been made of a snowfall on the lawn outside, and this 
comment was made to me by many people, not only Bill Nicholson who 
was there in person, but residents in the area, workers, and even 
members of management and industrial hygienists who were working 
for the company at the time. 
20 So I would say our best hypothesis at this time would 
have to be that there was an exposure, but I would certainly have to 
accept for academic purposes the possibility that if there were no 
exposure among those who were classified as such, then one of the 
Other two possibilities would have to be considered. 

DR. PDUPRE Ye Could Dea'sk tyou@thys; rf astaylayman 61 
25) was going to try tomake the case that you indeed are correct in 
hypothesizing that the so-called no-exposure group was indeed 
exposed, if I was as a layman trying to make a case for you, could 
I make that case with any reasonable logic if I bore in mind your 
one hundred and eleven household contacts - only three of whom, 
as I understand it - or am I understanding it correctly - showed 


the same kind of abnormalities as you found in the worker group? 
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THE WITNESS: Well, my brief experience in the 
courtroom has indicated that the people who disclaim their expertise 
always ask the best questions. 

I think that the answer to this question will emerge 
with time, and it will emerge in a couple of ways. One way that 
it will emerge is that if indeed these people were exposed, and if 
indeed the radiographic changes that seem to suggest the presence 
of asbestosis, if indeed that is the process going on, and as time 
goes on I'm afraid that most of those people will have some progression 
in their findings and it will become indisputable clinically as to 
what they have. 

Secondly, when some of them pass away, from whatever 
cause - an automobile accident, or any naturally-occurring disease, 
or possibly an asbestos-related disease - with the existence of 
an ongoing program we should have the ability to retrieve 
biological specimens, particularly lungs, which we will be able to 
analyze both histologically for the pathologic appearance of 
asbestosis, and minerologically to characterize the mineral burden 
in those lungs. 

I think those kinds of evidence ultimately will 
give us the best answer to the question you posed. 

Now, perhaps I should go on and address more 
directly the question you asked in which you said why not the 
household contacts if the distant bystanders. 

You know, we don't have the answer to everything and 
so I am speculating, informed speculation and informed judgement. 

Now, Dr. Selikoff's mortality studies with regard to 
lung cancer have demonstrated that the longer the duration of 
exposure to a worker, the shorter was the latency period for the 
manifestation of lung cancer. I generalized a little bit. This 
seems to indicate that the more intense the exposure, or the heavier 


the exposure, the quicker that something will manifest itself. 
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THE WETNESS: =(cont'd.) ®@This Nas *certainly "been found 


in the case of asbestosis, the nonmalignant disease, then the heavier 
the exposure, the more guickly the disease manifests itself. So if 
one makes the reasonable assumption that the exposure of household 
contacts was somewhat below that of the distant bystanders, then 

it would not be surprising if the appearance of disease among 
household contacts would be somewhat delayed, and we may begin to 
see that only two, three, five years from now. Maybe ten years 

10| from now. HOperulily -enotratwallz 

DR. DUPRE: Just one last little question, I 
certainly don't want to belabor anything here, I just want to make 
sure I understand the study. 

Piel (Ook ateoage Sixty-one, which is your table 

“fs thirty, that reports the chest x-ray results among one hundred 

and eleven household contacts, I just want to ask you this about 
what you are showing on table thirty: Are you in fact showing 

the outcome of a situation in which the household contacts were 
analyzed in terms of different kinds of pleural and other changes, 
in exactly the same fashion as the workers were... 

THE WITNESS: Yes, sir. 

DR. DUPRE: ...with the same kinds of multiple 
readings, and so on? 


CoE Neos Lose Ss te 


20 


DR.* DUPRE: “Everything ‘was...thank you very much, 
Dre ULten? 

ep DR. UFFEN: I think the other question I wanted to 
Seoehimeis appropriate nere, not=laterton.*°L'mestill%trying to 
understand this no-exposure-recalled bit, where nearly half of 
them, forty-eight percent, had changes, pleural changes consistent 
with asbestos. 

30 A lot of them were working in a plant where the 
rest of them were cutting up glass with band saws, as we were 
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Dea URBEEN-a(cont!d. j\osesaying Garlier, as there any 
possibility that sure, they had changes as shown on the XeLoOy a yout 
they were due to other kinds of dust? 

THE WITNESS: Well, in general the glass industry 
has not given rise to this kind of disease. If this turns out to 
be the explanation for those findings, then it's going to be 
something new. 

DaewUrhhN= © 1 'm Going to nave a wittle fun here. 
10| I read your other articles, and you did a lot of work on silicosis. 
In tab two, something caught my eye and I was going to ask it for 
epcitferentyreason, but now...it will be page 602, down in the 
bottom left column, where you are talking about effects on health - 
this is exposure to silicates. 

Toeypanagrapn that starts out, "Tyoical, nodules"... Jare 
we all together on this? 

THE WITNESS: Mmm-hmm. 


DiS SUrrENe. oc two to. six’ millimeters in diameter 
are easily felt through the pleurw of the uncut lung 
and have a propensity for the upper poster zone. 

50 In some cases nodules are more numerous beneath the 
pleurae, and may cause pleural thickening and even 
calcification, although to a much lesser extent 
Phan sOccurs iInlasbestosis,. " 

NOW ase te tinacerstood that, that means that the same 
kind of thing could happen to the lung, but not quite so much as 

25} with asbestos. Is that right? 

THROWING Oos s Thats right and not right.  In-some 
respects it's right. In other respect I would take some exception. 
ferouldecay the major....first of all, it's true as stated here, I, 
would agree with the statement you just quoted. However, the first 
point would be the difference in prevalence, the difference in 


extent, the difference in frequency, the difference in how often 
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- 92 - Holstein, cr-ex 
PHB GoNE oS °))(COnNtLa.) this occurs. One does not 


see this in silicosis so frequently as we saw...as you pointed out... 


the forty-eight percent in the Port Allegany group. 

But most important, even more important than that 
is that one does not see this sort of Change isolated on the 
radiograph. 

In other words, if one sees these kinds of pleural 
changes in silicosis, one also sees the whole other range of 
10| radiographic findings that go with Silicosis, and which in most 
cases are distinguishable from the kind of X-ray changes that occur 
in asbestosis. So that the nodular changes that occur on the 
radiograph, that are seen primarily in the upper zones of the lungs 
and a greater lymph node involvement and so on, a whole variety of 
changes in silicosis that are different than those in asbestosis. 

? So all I can say is that the x-rays we examined in 
Port Allegany had no similarity to what one is used to seeing among 
Silicotics. It simply did not have that appearance. 

DR. UFFEN: One final point - this may be naive, but 
Peamenot sure, 

20 Do people that work in glass factories, which 
are borosilicate or some other form of Silicate, have they ever 
been identified to have what we normally call silicosis? 

THE WITNESS: There is some silicosis in glass 
factories, but very little, and I think we can generally 
understand the reason for that. Most silicosis is related to 
Z5 crystalline silica, and in the glass making process the first 
thing they do after they load the silica sand into the first hopper 
eseco melt at, and glass, of course, is an amorphous product. 
PeesenOtocrystalline, it's actually a liguid. 

From the moment the sand is melted, from there to 
the end life of that glass, it is in an amorphous and noncrystalline 
state, so that in glass factories the people who are considered 


to have some risk for silicosis are only the ones are the very 
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= GIS HOLS Geum, Cl-ox 
TUBS LONGoos (Cont! da). head ior the production line, 
those who load the sand - which some of it is crystalline - who load 

5} the sand into the hoppers or into the batch house preparatory to 
Morel ng se Wolned furnace : 

So I think we can understand why there is very little 
Silicosis seen in glass factories. 

M. CASGRAIN: Mr. Chairman, one question I forgot 


EOmaSKk 7. May, eh 2 
10 


DE wOUPRE: Ii evou please, M. .Casgqrain. 
M. CASGRAIN: In cross-examination, I think it was 
POmoeguUeS il Olerocom Gicebench...sorr“y,, from the Commigsioners. ..you 
said that in talking about lung cancer, you said everyone knows 
that there is at least a twofold risk with exposure to asbestos. 
15| I think you mentioned significant exposure, is that correct? 

THE WITNESS: Well, perhaps precisely what I said 
could be read back if it's germane, but that's a near paraphrase. 
Merouldn  t agree entirely with thetway tyouleput it. 

M. CASGRAIN: Perhaps you might like to rephrase 
it for me so we can proceed properly? 

THE WETNESS 2eroOh pel Cwould.sbe Hiappy ttc. Col think what 
fwicmeLying tOsay, Liel "didn't say eit *cormrectlyjpewas thatitthe 


20 


mortality studies concerning asbestos exposure, just about all of 
the mortality studies show at least... 
M. CASGRAIN: At least a twofold? 
25 THE WITNESS: At least a twofold increase in the risk 
GlLedying “from lung cancer, 

Of course, there have been some that don't show that, 
but the better studies, the larger studies and the weight of 
scientific evidence would be that it's at least two, and in many 
studies quite a bit higher than that. 

30 M. CASGRAIN: At what exposure? 


THE WITNESS: Well, the exposures have varied from 


7(6/76) 7540-1171 


Tw x9~29 alate loil = $6-- 
aunt aebtouboig eds to bead 4-8! anon) ;BeSePIN BF 

: aaol otv - aatkissayrs @2 72 Yo megs Molde -—hise ene baol 

nd yiotsis7eI%g servant A9%4a0 Gf ‘nd to a> eyaod eit ot 

eet. 1b ee a 

sin¢ift v3ev ai eamnit ydte Gonvertabas Gao Ge ais 1. oF 


29/!302531.adesip 


- 5 ~ ay + ¢ 
i 5 GS a « . 4 i 4 - ae ha 
2s zi ing ys é v os 
~ z =e? y é ¢ - yw mart f 
al ? ~~ 4 t 
i= a a= ~ + = 24> 
: a *, lust y Thad z > Te £ 4 
- - 
’ <i ee | J 7 t ~ t 
* ‘ ° 
. ‘ | > 2 ra a? 
7 2 74506 a | * 4 ,é ; : - 
aw ote to hwe yeh 
- 
et 2D i \< q “ pe eis 
tvireq 3946 
; a : ’ 
> « ‘ ’ 
263] Af - (Cc io SSW ark 
— ‘ ° 
a, be | ry = s ri ZwoTy , az pee! ; a 
ite ; S| + fr > eye ¢ is % 7 ths 
a tie suods Jen SstvacTxs eG iasua OOD ee! Ha 


4) 
. 2808! 26. were ‘eS err si 
man: Sbictows 6 tenes oa oEARHEAD DM 
(geht ers tr secsicni, Biotew? 6 deael Jf <a eri eae, 


jor? Worse /'noh tend emoa hed Oven S78 ~cntuoe aug 7 
7 4.0 2dgtew of? San selbuce tepasl ofe 

soap ci bese ows veaed te 2° 91 +d * od Bich 
Suns ante 


+ SI I9 20x" sate 
ee even eotereogns Sift: -bhe fs 


oes 
: uy’ 
wi 
hae 
aon 


im 


oye te Goneta yO 4 PENS) ed =P. 
THEI WLENESS: (contd.).. study, to. study. 
M. CASGRAIN: What do you call a significant 


exposure? 

THE WITNESS: Well, certainly the exposure that has 
occurred in the Port Allegany group, which is the one I've studied, 
would be a significant exposure. 

M. CASGRAIN: Such as? Could you give me numbers? 

THE WITNESS: Well, the dust measurements here 
10} indicated median exposures in plant eight of seventy-five, or even 
more fibers. There's no question that's a significant exposure. 
M.. GASGRAIN: .-Thank, you, very much. 


DR. DUPRE: Miss Jolley, if you please? 


CROSS-EXAMINATION BY MISS JOLLEY 


i 


15 Q. I would like to pursue the surveillance 


program in Port Allegany. There was an article about your 
surveillance program in Chemical Week. 

A. Yes. May I make a comment? 

Ove eoure. 
= A. it's only to say that we were misquoted on the 
eos eo sO! wouldn't want anyone to...in fact I don't think I 
was quoted. I think the article makes some statements about risks 
of various diseases in asbestos workers, and the statements are 
Seriously off. I wouldn't want anyone to take those statements 
as being my position. 
25 Gupewel.L, .) aS, a matter Of Lact, wasn -t. going to 
present that article particularly, although there was an 
important fact and that is, is it my understanding that the company 
is financing the surveillance program? 

Memes es tev sare financing teat Chis point... The 
Original activities, the several years of spade work that have led 


y up to the present were financed primarily from laboratory 
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A. (cont'd.) discretionary research funds that 


Woloceavailaple tOeDr, Selikoticy Rupmatt thisepointye yes, Sates true 
that the program is being funded at this point just about in its 
entirety by the corporation. 

Q. The corporation has promised you two years of 
BOUNCING, 15 that, Comrect:? 

Moameves ea tidtas COnbeCG. 

Q. What will happen after the two years? 

10 A. We believe that no responsible organization 
would give us a blank cheque forever, and I think they very 
reasonably want to see whether we are going to do our job right. 

if we don*t do our* job right, they are going to kick us out. 

i meconridentethat we will do our job right, and 
im confident that funding will continue to be available. Further, 
15| T believe that diversification of funding will become available, 
audawemabre Going toswork on™=that, too. 

Q. “So that the corporation is very supportive of 
your program at the present time? 

A. They have been absolutely supportive. We really 
- couldn't ask for better support than we've had. 

Oreo ust, One ecu juestion, and» that iS thats you're 
promoting a surveillance program and I think that's an excellent 
idea for those people that are now at risk, and there are a lot of 
people at risk in Canada as well. But ultimately, prevention is 
about removing that risk at the beginning, is it not? 

25 A. Absolutely. 

Q. You would therefore indicate that a lot of our 
attention should be put onto removing the risk of asbestos exposure, 
period? 

AS Ohy absolutely. No question about that. 

Atter all, you know, in public health there are terms 


30 A ; : 
of primary prevention and secondary prevention. Primary prevention 
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- 96 - Holstein, cr-ex 
A. (cont'd.) would be removing the fiber, and the 
exposure to the fiber. Secondary prevention would be doing the 
kinds of things that we are doing. 
Primary prevention is primary. 
MISS JOLLEY: Thank you very much, Dr. Holstein. 
DR. DUPRE: Mr. Hardy? 


CROSS-EXAMINATION BY MR. HARDY 


QmerDrnhcHolistern, Clewoltldakbikestoeiind outta little 
more detail on how the reading of x-rays has occurred in your 
Port Allegany project, and maybe we could talk about what is going 
to happen to the x-rays you just took withinethe last couplecoft 
weeks. 

As I understand it, the people who have been x-rayed 
in the last couple of weeks are a similar group to the group that 
was x-rayed several years ago? 

A. There are some minor differences, but I think 
for the purposes of your line of questioning it may not make a 
aiftference. 

QO. So that would include a group of persons who had 
worked in the plant? 

AS. Yes” 

Ow TAndiwtheremis faliso ra fgroup fom spouses of persons 
Pioeworked@in ethe Iplant, “vs tChatetcornect? 

A. Alleged spouses. Most are spouses. We found 
a couple of mothers, mothers-in-law, there may have been a girlfriend 
or two...alleged spouses. That's why we called them... 

GQ] Siiani ivitcontacks? 

A. We called them household contacts. 

Q. I gather from the way that this has been done, 
these groups have been x-rayed separately - the workers and the 


family contacts? 
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- 97 - Holstein, cr-ex 


A. No, they come in at the same time...during the 


same examination period. 

Q. Have you been giving exactly the same 

examination to both groups? 

A. No, no. The spouses, the household contacts 

have had only the chest x-ray and only a brief medical questionnaire 
to elicit whether they have had (1) any occupational factors that 
might confuse the interpretation, and (2) whether they have had 

40| @My naturally-occurring medical conditions that could confuse the 
interpretation. 


We asked them were you ever a coal miner, did you 


ever have any occupational history that would include asbestos 
exposure, do you have rheumatoid arthritis - a whole set of 
questions to get at those two basic points, the occupational 
15} exposures and the medical history. 

Q. But you don't have nearly the sort of medical 
Information about the family contacts that you do about the workers? 
AemuINeO, not -ateadle 

Q. Basically the only clinical information you have 
bo on the family contacts then are x-rays? 

A. Well, and the questionnaire that I described. 
DR. DUPRE: Excuse me, Mr. Hardy. May I interject 
just to make sure I understand something? This goes back to a 
Gaalogueryou and. I had, »Dr. Holstein. 

I'm trying to wrap my arms around the extent to 

25| which, you know, one might be able to say that your household 
Polcacts group is. a Kandgof'controdegroup. 

I think that we ascertained in our dialogue that 
these individuals have had the same kind of, as you just said, I 
gather, x-rays, as the workers? 

THE: WITNESS :of Yes;ethatisecorrect. 


DR. DUPRE: Read in the same way? 


7 (6/76) 7540-1171 


- - 
sjosino> blodecwor evs 8SseuogR. sn oa Mu“ JA 
. . . ad 7 . D we ¢> Ac a4 ® 
fin 1S BI LES ? ) of ims YSI-X, Jasnza 8h ¥ 


3 tnossxe $Av Bbavoxy, amte yo qetw es poiygas m1 . 


biee Jeut voy #8 ,320 Boit emee edd bed eved. ate hty >t 


odd. +s Pr emo yard om 
bolted. kate mir 


un ort yitosxe enivig ased poy svsH .0 ; i a 
¢ 


» 


Ne 


aquoxp dtod 62 te Br 


foo bileco jens enol 55 Isvlbem polis ‘iu 


nos seg 


ceidd LED LDSeMm Sno 


1] & JOM (OF cA 
‘TO ory r J ie. vi 1 oa flactesd i) 
Tays 1s ctesit atosdnoo vil 
: ? a3 9% inoitjeannp are base . Liaw ° .A 
: ‘fg vybreH .1M .em sel : :SH90d .#¢ 
+ Aoéd eeco eBldT Epriddemop bausestershbav 1 Sze 


fi “2 é Lou 3a ‘ ber 1 Sane t 


fi swoy yends vse of elde ea saoim snc re) 
‘ a oe 


-quotp. fotsne> lo BSHeiA 6 alg 
it sepoleif tuo nl bsntssissesn ow gang Aaias I oe 
nas 2 
ans 
‘Cat adlyow ont | as) 4 ysr=: 


» » ¥ 
.I2814709 2e’'38nt ,ee7 :22aMT IW a 
Sysew emee eg ni beet 

- 1 


SAIC .0 - 7 


A > 


+). £4) aioe 


10 


15 


20 


25 


7 (6/76) 


= 930 = Holstein, cCr-ex 
THE WITNESS: That's correct. 
DR. DUPRE: Now, just because I didn't understand 
fully your answer to Mr. Hardy, can you just review for me again 
what the differences have been in terms of the way the household 
contacts have been examined, and analyzed? 

THE WITNESS: On the x-rays, there was no difference. 
There was no difference in how the x-ray was taken, when it was 
taken, where it was taken, or the reading process of interpreting 
the x-rays. 

However, the workers had a very extensive examination 
in addition to the x-ray, that took several hours, four or five hours. 

Granted, some of that was waiting time, but including 
pulmonary function tests, including a lifetime occupational History, 
including past medical history, a fairly complete physical examination, 
a variety of blood tests, urine tests and so on. 

The household contacts had only the chest x-ray and 
a brief questionnaire very much pointed at the two issues of 
occupational exposures’ and presence or absence of other diseases. 
It was a much less extensiv evaluation. 

DR. DUPRE: Thank you, Mr. Hardy. Please proceed. 

MR. HARDY: Q. I guess next I want to try to 
understand better how this reading process occurs. You take a Lot 
of x-rays and I assume then they go to be processed, or can you 
look at them right away? 

THE WITNESS: A. One can look at them almost rrgnt 
away, but we don't. Well, we do and we don't. 

Ome Whyedon t you teil us first how you do, and 
then how you don't? 

A. Before the end of each examination day...or I 
should say at the end of each examination day...I would review each 
chest x-ray for the purpose of determining whether any urgent medical 


conditions existed which required very quick attention. That is to 
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A. (ent'd.) say, let's say, whether a lung cancer 
was evident right then, or whether there is evidence of a 
pneumonia or a tuberculosis or a collapsed lung, or any condition 
which would require medical attention right away, because we 
clearly did not want to have a situation where we would haul all 
these back to New York, get around to reading them three weeks later, 
and only after a month discover that this person had a condition that 
needed to be treated right away. 

So I would review all of the chest x-rays the same 
day. A certain number of people were called back, were sent to 
their private physicians, and so on - on the average two or three 
a day, two or three percent. 

Q. Do you do this with the family contact x-rays 
as well? 

A. The same way with the family contacts. In facie, 
the single worst x-ray that we saw four weeks ago when we did the 
additional group was in a family contact in something thaty]I suspect 
was not asbestos related...quite a dramatic abnormality. 

But what we don't do at that moment is to try and 
study the film with the great degree ofecare,etime and attention 
required to make what are admittedly sometimes difficult judgements 
for exact categorization of the film on the ILO classification. 

We wait for that until we get home and can study the x-rays in detail. 

Q. Now maybe you could describe for me the? precess 
that happens when you get home. You 'wes gotybigystacks,of x-rays, 
fsmetirat eb? 

B26 Wess 

Q. You've got a stack for the family contacts and 
a stack for the workers, and then you distribute them anound.cne 
office, or how does it work? 

A. Well, we mix the family contacts together with 


the workers. This was the idea...the idea of this was, again,¢ Co 
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A. (cont'd.) try and maintain some blindness in 
the medical term...I'm sorry, in the experimental meaning of that 
term. 

StucoOurse, = tnate didn. Gawork. at.all. because, the, moment 
you put up an x-ray you know instantly whether it's a male or a 
female, and although there were a few female workers, by and large 
the vast majority of workers were males and the vast majority of 
household contacts were females, with a few exceptions. 

10 ©. So, that ins most ,;cases. you.were pretty sure to 
know whether you were looking at a worker or a family contact? 

Na Ce Sich ells. isSewlst wene other example-of, the 
point I made earlier that it's awfully difficult to read x-rays 
blindly. It may be possible intheory, but in jeherstorenet ony 1 hag. cian id oh enn ean 
that's an extreme example, but all the subtleties of an. x-ray - 

P when they are taken in one hospital, they have rounded corners; 
when they are taken in another hospital, they have square corners; 
in one hospital the nameplate is put on the top left corner; in 
another hospital it's in the bottom right corner: Youcan try and 
and try and try to find ways to make it completely and purely 

99; blind and after you have done fHis. AS, OLten as<not. you jend 4p... 
even when you are not trying to...discerning that the group pats 
got that little splotch mark over here is a different population 
from the group that's got .a, little, splotch, mark over there. 

Q. I'm sure you are aware now that your colleague 
Dr. Anderson used a control group in his study in Paterson by 
25} getting consecutive x-rays from the same clinic. That's one 
possible way to do away with all of the problems you have just 
been describing, isn't it? 

Aus tes aithab 1S One possibility. Now, in Port 
Allegany, the difficulty there would be that it's such a small 
town - the population is about three thousand - the population 


30 
| eligible for our program .is four thousand, five hundred, therefore 
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Aeeeccont. cd.) tne cddsithat ai you, took the next 
consecutive x-ray there is an appreciably finite odds that that 
individual might in fact be either a household contact himself, or 
a worker himself or herself...simply because of the population ratios 
PiatelLejust gave CO you. 

So I wouldn't have accepted that approach in Port 
Allegany, but in general, as you point out, that is a possible 
approach. 

Q. Okay. Let's go back to where we were. You've 
got the x-rays stacked up in your office in New York, and I gather 
you are going to have three readers. How does that apportionate 
process work? 

A. Well, in general the three readers sit together, 
the x-rays are arranged numerically by an identification number 
which has nothing to do with the work history, and each reader 
makes his own determination and then a determination is made 
immediately, whether agreements or disagreements exist, among 
the readers. . 

Q. So that I gather what's happening is that all 
three readers are looking at the same x-ray at the same time? 

A. Yes. That has been our usual method in this study. 

Gp neoo that as L understand 1t,.41n Other studies 
the reading of x-rays has been done differently in that contrary to 
the practice you usehere, each reader independently reviews all 
the x-rays and then another person, who may well not be reader, 
looks at the results to find out whether there has or has not 
Beeneconsensus On each x-ray? 

A. That has been an approach in some of our 
Biuaies,, too. That's correct. 

Op Bout t S not. Che aporoach you used) here? 

A. No, it was not. 

QoeresO that there 19 really not, an your approach, 


the sort of independent reading of each x-ray by three different 


7540-1171 


ce Te at i‘ 

. «'a-o5  aisdte Lom 

t 

axon oct sxood yoyo Sa gada mhbe: ae (ila 
2 —e 

‘Sed3 son2 ebSo ertnid tidatoagge ne e: ‘wrens * 

"© ,Sisawis toetaco Blodeewed « tedsde wed $90? at py: 


«-« Obed AOL Paiegog add’ Tov erueoad ular ie.. .tfearzed 20 lends 
= - ; 
. ley a? -eveg- ame 
7 
5 a 2SO3QQ? I847 Parqsoon evad s'nbisaow ¥ oF °°: 
Pats : 
eidia sae Sans > fab0q voy. es ,Lévenep at oe 
_ 
qs t * i] ot > & Vi A; 
; wolv : PR P v’ (oa7 
4 a“ S1902a83 ¢ { 
7) _ * 6 * ~Liav 6 
i . eo; - —— ~~ 
~~ 4 rt ¢€ 3 
‘ P 7 y is 72 Go pa | 
j 7 3 nsc* 7 ] 74e (eSs6 
: oO D oF ine 23 3enJorulw 
i 
= U oh 2 rod ry = J “id p | 3 a4 ° 
’ 
. ee ‘8% tS 4 parsiog! 
yee = ~ FOO Be ty “ aa i Bm e- ¢ - aeF oe? 
bi 4 = - ow 76 TO ; af saz oe e 
- ~ q ot S ~~ - = 
"3 ({sne7e3tib snub tee Ged egee=k Yo 


jsrehveyeini tsbees does poe i Say wong 
rahe ¢ Jom ilew yar onw . 


ron 299 » STs fons pes ie: 
3 ; 4 ad = is 3 ic aw 506 OMED oF etleres * = 


| ysi-x dties : — 
: tt to sage gi iene ne Sees ear san? 


| toate wh am: ere . cae 


iy Coy -aoseoIggs ees sal e'ai jug 
: «dott apy a 

woop a8 «fon Vilees @t rons 3 ree ely a 

ne, f3a@ to pe pee tnak " 


Ce 
a 4 


aan 


- 102 - Holstein, cr-ex 
Ovae(GOlt Gs) wpeCp.e, rather 2's a collaborative 
reading by the three people? 
A. No, I wouldn't agree with that because each 
5} reader makes his own independent judgement before discussion is 
undertaken as to the...to compare judgements on the x-rays. 
As I pointed out earlier, when disagreement exists, 
it's resolved at that time. 
Q. And it's resolved through, I gather, a discussion 


process among the three? 


” A. Yes, Six. 
Q. Or is one reader normally stronger and prevails, 
is that what happens? 
Paes Nell a.as. yousknowp~,Dm. ySelikofi ers raspensonrot 
Second personality... 
15 Q. I have a great experience about that. 
A. But so is Dr. Lillis, and perhaps to a lesser 
extent, I don't fear to propose my own point of view. 
Q. These must be fairly fiery sessions, from the 
way you describe them? 
A. At times they are. We don't use any missiles 
20/ or brickbats. 
Q. Now, as I understand it also, there are a number 
of persons around the world who read x-rays? 
Aww (Lese 
Q. And a number of persons around the United States. 
a But in your reading of the Port Allegany x-rays, you decided to have 


all three readers be people on the Mount Sinai staff rather than to 
bring in any person from a different center? 
Awa lhiates corrects 
QO. I would like to ask just a couple of questions to 
clarify my understanding of the comparisons you've made in the Port 
30) Allegany study between persons with direct exposure, as you call it, 


and persons with bystander exposure, as you call it. 
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aes Gt. 


Q. As I read your tables, in making those 
comparisons there is no information provided about the length of 
possible exposure for either group, direct-exposed group or 
bystanders? 

Aves inat.S COrLect.. 

Ow Norv is there any. direct information about: the 
intensity of the exposures for individuals within each of those 
Me groups? 

Ree Welle that's, correct,, although intensity, of 
exposure was reasonably uniform in the nonplant-eight areas Where 
measurements were made, intensity was reasonably uniform. 

Within plant eight, there were differences among 
job assignments, but all the exposures were so high that we would 
45| tend to believe at this point that a kind of saturation effect had 
occurred. We have...we were not convinced at this point that an 
exposure to seventy-five fibers is any less harmful than an 
exposure to a hundred fibers, so that we are not convinced that 
from a biological point of view the differences of exposure that 
occurred, within plant eight, were biologically important differences. 
a O- /The,;i gather<.., 

A. So you could analyze it that way, but we've 
now. 

Q. But you do feel there may well be some 
significance in the length of time that any of these individuals 
ae in either group were in the plant? 

Rome CHianketiab sea maccer: for further analysis, 
and in fact that's one of the things we want to try and analyZe. 

I would not dismiss that possibility. 

One uhdainjt gather from your discussion this morning 
one of the things you are working on now is to see if you can get 
a real feel for the doses of the various persons in the plant, much 


more precise than the sort of rough breakdown you have right. now? 
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- 104 - Holsteln,ecr-ex 

A. Not to quibble with your terminology, I think 
that this report has somewhat more than a feel for the exposures. 

5| What we are now trying to do is to get quite precise in the 
exposures. 

Q. One last area I would like to ask you a few 
questions about is your lng discussion this morning about surveillance 
programs. 

BR YES; sit. 

My Q. I guess one thing you never told us, which I am 
sort of curious about, is what is going to happen in Port Allegany 
in the next few years, what the surveillance entails? 

A. What are the nuts and bolts of the program? 

Of 1 would Sort Of like to get a reel for that; yes. 
+ Mel dian’ ct empnasize thac On purpose, because 
whatever protocol one advances, there will be those and there will 
be reasonable people in the scientific community who think it ought 
Pemeeea tittle different this way or that way. I didn’t want to 
detract from my major point thac eetorts in this directiom ought 


to be begun. 


20 BUE in response LO your question, the precise 
testing schedule will differ for different groups in the program. 
The groups will be defined at this point on at least two bases: 

One will be the cigarette smoking status, and another variable will 


be the latency since first exposure. 


Those with the longest latency and who are cigarette 

a smokers clearly are the highest risk group, and will have the most 

intensive surveillance. Those individuals, our current plan is to 

provide medical testing three times a year, it would include chest 
x-rays, sputum cytology, the stool guaiac testing - that is the 
test of the stool for blood - a brief medical questionnaire and 


39| SO On, and pulmonary function tests probably not so often as 


three times a year. 
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= 105 + Holstein, cr-ex 


A. (cont'd.) Groups at lesser expodure may be seen 
only once a year or twice a year until either time or their smoking 
habits or their medical status moves them into a higher-risk group. 
I think other variables that will be taken into 
consideration in placing a person in one protocol group or another 
mummebe tthe scesults .Onsthe, testing. sif sa,.pernson .«develops,over the 
course of time a terrible vital capacity, we may move him into a 
higher-risk group. We haven't entirely finalized those criteria as 
10) yet, and I think certainly if a person comes back with a sputum 
cytology result of a grade four, or perhaps even a grade three, 
those are indicative of stages of abnormality of cells that are 
beginning to be worrisome in that they are getting close to being 
frank, outright cancer. So what I started to say was more advanced 
stages of sputum cytology may also serve to move a person into a 

15) more advanced protocolmcategory < 

Pinally,vatythis, timesthe ghousehold contacts ,,.in 
the beginning at least, for the first five years anyway, will be 
in a less-intensively surveilled category, proceeding on the basis 
SemOumedatanto «date, «indicating pfinst «that if -there+is a problem 
99| among household...if there is going to be a problem among household 
@ontacts, wwe haven't seen too much of .it.yet. -Secondly, -—proceeding 
Onethne basis of ournpsunderstanding that the,lower.the,.dose, in -general, 
the longer the latency period. 

In other words, although we feel we have a little 

bit of time with the workers, we feel we have still a bit more 

25; time with the household contacts. 

Since we are talking about five years, in that 
time scale, research results from other settings may help to 
Slagrry this sfor us, in ithe pinterim: 

Q. Did you say how often you were going to have 
examinations of household contacts? 


A. Well, we are not sure at this point. We are 
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Ae (Cont as) ~ thinking =in* terms of-annual. “In the 
beginning it may even be every two years, biannual. It has not 
been finalized. 

Q. In discussing earlier what you believe is the 
need for these sorts of surveillance programs, one problem I had 
Meme curLy Getting@argrasp On was what sort of criteria you 
believed were appropriate in determining that such surveillance was 
needed, and maybe we can get some feel for your view on that by 

10| asking whether you believe that any individual who has lived with a 
worker who has been exposed to asbestos at work should be included 
in such a surveillance program? 

A. I would regard that as still an open question 
for which research ought to be done. We are proceeding in that way 
in Port Allegany, but what do we know about health effects in 

"S| household contacts? Well, you had Dr. Anderson's testimony. 
Andy found about a third of his household contacts that he has 
studied have radiographic signs of asbestosis. He has got five, 
maybe it's now six, cases of mesothelioma among his household 
contacts, and although that is by no means a complete and 

20 rigorously controlled mortality study, as a rough rule of thumb 

the mesothelioma deaths seem to be running at about one percent 

Of all deaths, which is a lot, and the lung cancer deaths we don't 
know yet. 

So this is an open question, and as I said, we 

have five or six, or maybe eight years of leeway still in Port 

25} Allegany, we believe, to consider the exact status of the household 
contacts, and we hope that research such as Andy's, and from 

other places in the world, will help to clarify these very important 
questions for us and give us guidance on how we ought to proceed. 

OO.) Lt would tthe to™purste that a little’ further, 
because one of the things Dr. Anderson made very clear when he 


was here, I think, was that the situations in the homes of the 
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- 107 - Holstein, cr-ex 
Ow (cont'd.) workers) he...family contacts he 
studied, were what he considered very unusual, having to do with 
the factory in which there were very, very dusty conditions. 
I guess maybe it's fair to say that from the readings that you have 
from the Port Allegany factory, we are doing once again a factory 
with very, very dusty conditions. 

The question I have is, what about a much, much 
larger number of workers who have probably been exposed to asbestos 
over the years at much, much lower levels? Do you also see a need 
Hopesurve: llance of all of their family contacts? 

A. Well, in the Port Allegany situation, this would 
be equivalent to askimg me, should we surveill the household 
contacts of the distant bystanders. That is, those who did not 
recall exposure. I would say that just as the larger question 
is still an open question in my view, so this more limited question 
is still an open question as well. 

We don't really have the answer to that. It's one 
of the reasons why I believe that prospective observations of 
groups such as this needs to be done by more groups than is 
currently underway, and that prospective serial examination is 
Phesnext cousin to surveillance. In its actual application, it 
MsepracticaLlLly the same thing. 

Now, you mentioned, you made a comparison as to 
dustiness in the factory that Dr. Anderson's household contacts 
came from and the situation in Port Allegany, and of course I 
MouUlcmyustsmention again that that's not an accident, there is 
lineage there - that the Unarco factory in Paterson was making 
the same product with the same process and the same fiber as was 
the case in Port Allegany. 

Ope DethankealsonyOlmsalaythisemOrnIng and it s 
true that conditions in both those factories were probably an 


order of magnitude, at least, if not several orders of magnitude, 
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- 108 — Holstein, cr-ex 

Oetcone dd.) a1 trerenteechan toe sont, Of Conditions 
in most factories where asbestos is controlled today, so that... 

5 Reel certalniy nope, chac: si true. 

Q. It's certainly reflected by all the monitoring 
data I've seen. 

A. What I'm worried about is the factories, the 
bad factories are the ones that you never see data on, because 
once it comes to enough attention that somebody is gathering data, 

10) then something tends to be done about the problem. 

I would say based on my experience other than 

Port Allegany, but my general experience in occupational medicine, 


Mewould be inclined to believe that factories of this sort are by 


no means extinct. I would be inclined to believe that you would 
a find some in Toronto - maybe not a lot, but I would believe you 
would find some. I'm sure you would find some in New York. 
Q. Those plants, were you to find them in New York, 
would be violating federal regulatory... 
Aue Sure. ecSure they would be in violation. 
Q. Regulations.? 
20 Reh s Tosald, etnies lancs you nave CoO worry aboucr 
are those for which you have never seen any data. 
M. CASGRAIN: May I have one question, Mr. Chairman, 
meen tr21end 1s finished? 
MR. HARDY: I have no further...we'll let Mr. 
Basgrain... 
° DRO eOUPRE«s GALL rioent,. Mr, Cascrain. 
M. CASGRAIN: I thought I heard you talk about 
three x-rays a year. Did I hear you correctly? 
THE WITNESS : Yes. For the very highest-risk group, 
three x-rays, three sputum cytologies per year. 
30 M. CASGRAIN: Have you ever done any work in respect 


of the effect of x-ray radiation on the lung? 
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- 109 - Holstein, cr-ex 
THE WITNESS: Personally? No. 
M. CASGRAIN: Do you know of any? 
THE WITNESS: It's not my area of expertise, but 


it's an area that I read into and I have some knowledge of. 

M. CASGRAIN: I'm asking you because we have heard 
and I have heard that indeed the use of x-ray on people generally 
is not as recommended now as it used to be because of the effect 
of radiation on the lungs and the possibility of cancer incidence. 
Rema NOty COLrECt? 


THE WITNESS: Well, I'm sorry to give you this kind 


10 


SreanSewer aw Dut~dt ws) COrrect and not ‘correct. 

In medicine we always talk doubletalk. 

Let me.answer that.in this way: ..The American 
Cancer Society used to recommend and promote yearly examinations 
Secor people, over, forty, and that this.will. include a chest, x-ray 
anoeso. on... About, eightemonths. ago,, I,would guess, from six months 
to a year ago, they changed their recommendation and said that they 
no longer felt that it: was useful to have examinations that 
frequently for people who felt well and who had no chronic diseases, 
20 and that in fact the value of such examinations, although this is 
not proven, the value of such examinations might be somewhat 
outweighed by radiation exposure. 

But. thesimportant phwase,iny thisis, that. this 
revised recommendation was for people who had no special health 
problems. Unfortunately, we don't consider that people who have 
25} been exposed to asbestos fall into that category. People who 
have been exposed to asbestos do have a special health problem, 
and hence they require special health measures. 

M.. CASGRAIN: Are you saying there is a payoff in 
having three x-rays a year for someone who is exposed to asbestos, 
even though the increase...you increase the risk of cancer by the 


use of x-rays? 
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THE WITNESS: Well, the dosage today that is emitted 
by x-ray machines in hospitals is very small, and the very tiny 
increment in risk due to that radiation is miniscule compared with 
the risk as we understand from mortality studies of asbestos 
exposure, and therefore the opportunity that may be present to help 
these people with such x-ray programs, combined with the other 
measures that I mentioned, we feel is likely to outweigh the risk 


from radiation. At the very least, as I have indicated in line 


10| with my earlier testimony, at the very least it is a question 
that needs to be answered to the extent of the benefit that is 
potentially available. 

M. CASGRAIN: Are you saying that a B reader would 
be able to read, if he read an x-ray...if you took three x-rays of 
a patient in a year that you would see an actual difference between 

18) one x-ray to the other in three years...sorry...between the three, 

that you would see a difference within one year? 

THE, WLINE oOo: waWell, the» purpose Of x-rays thact 

were that frequent, the primary purpose would be to detect an 

early lung cancer. That would be the primary purpose. 

20 Changes that might or might not occur in asbestosis 
would be a secondary purpose of less value. If one's only purpose 
were to monitor the status of asbestosis, I certainly would not 
recommend x-rays that frequently. The real purpose is to try and 
do something about the expected malignancies. 

M. CASGRAIN: Thank you. 
25 DR. DUPRE: The Commissioners' questions, if any? 
Dr. Holstein, I don't think we have many questions. 
Can you bear with us for fifteen or so minutes or would you like to 
take a brief break now and... 
THE WITNESS: Oh, no. I'm happy to do whatever 
the Commission would like. 


30 
Die OULRE me Dr. Carell. 
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=e ele Holstein, cr-ex 
DR. UFFEN: No, I think I've asked mine during 
the course of the day. 
DR. MUSTARD: I would just like to pick up on 


Pneslast question about radiation, which you have acknowledged 


is a risk, and pose the question slightly differently. 

One of the things, as I'm sure you would agree 

we do with a great deal of care, is we try to test hazardous 
substances on animals for their carcinogenic effects and to Japertnete 
190} forward regulations about substances, certainly if the substance 
is to be used in human beings. 

PP wouldstake 1t your organization isn’t opposed 
to that kind of monitoring or potential hazards to man? 
ZHEOWLINESS: No. 

DR. MUSTARD: Well then it seems to me there is 
8) an obvious experiment that maybe has been done, and maybe you 
know about it. I say this for the following reasons, just to 
give some background of why I'm putting this to you: We have 
HCo;ed at chest x-rays in this jurisdiction in relation to the 
misk in terms of control of tuberculosis in hospitals, and it is 
a SurSassessment that the risk of cancer induction from the chest 
Bacay POlicies for the monitoring of tuberculosis is greater than 
the risk from tuberculosis, and we recommended to our ministry 
enat it be abolished, this particular rule. 

So even though they are modest and minor, there 

is a risk. But the real concern I have in the asbestos field is 
25] that we've got this interaction between asbestos fiber and 
smoking, and the question that comes up is, is there any evidence 
at all from animal experiments that if you induce tumors with 
asbestos in an animal's lungs and then expose the animal to trace 
radiation, that you make the problem worse? Has anybody tried 
that experiment? 


THE WITNESS: I'm not aware of that experiment having 
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Holstein, cr-ex 
THE WITNESS: (cont'd.) been done. I won't swear 
that it has not been done, but I don't have knowledge of it. 
DR. MUSTARD: It seemed to me the important thing 
5} to do when one is thinking about surveillance programs. 
THE WITNESS: I think that's a,yery good point indeed. 
We have considered the possibility of examining that question in 


nuclear shipyards, which of course does not provide the opportunities 


for control that an animal experiment would. In fact, NIOSH did 

a mortality study in the Portsmouth naval shipyard in Portsmouth, 

0 New Hampshire, looking at mortality effects in this shipyard, 
which had been making...of course being a shipyard, there has 
been extensive use of asbestos in the past, and secondly, since 
it makes nuclear submarines, there has been the presence of a 
potential source of radiation. 

15 Now, there were many difficulties in doing that 

study in that workers were classified as being either radiation 

Guidaliived Or,~radiation not qualified. .The only difference that 


made in their work was a difference in certain areas of the ship 


that they allegedly were or were not allowed to go into. 

Our impression from talking to many of the workers 
20) is that these were regulations that in the early days at least 
were frequently honored by their breach. 

In addition to that, the personnel records go back 
insufficiently far for a mortality study to be successful in 
Overcoming the experimental difficulties that are due to long 
s latency periods, so that NIOSH's. very complete mortality study 

was really only able to go back approximately twenty years, and not 
beyond that. 
SO fOr Lhis "reason, that: study did not succeed 
in shedding light on the very important question you have raised, and 
I would agree with you that animal experimentation ought to be done 
30) in this area in addition to the epidemiologic approach, which has 


some difficulty. 
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— eae] Holstein, cr-ex 
DR. MUSTARD: That takes me over into the other area. 


I take it that the great opportunity of your Port Allegany study 
is really you have got a base line of people that you know can 
follow, and you can try to introduce existing treatment and/or 
preventative measures, but as you said very clearly in your 
testimony, you are in the unique position to bring in new 
measures when they become available. 

As you also indicate, the horrendous problem, of 
8 course, is finding truly effective preventative measures for 
people who have been exposed. Indeed, I think I would take it 
from your testimony that there isn't anything really available at 
the moment except an element of hope and perhaps an appreciation 
that the smoking control program particularly provides some real 
benefits to the people. 

15 But again the question comes up, we've heard a 
fair amount of testimony from the biological side of this field, 
and the problem of the persistence of the asbestos fibers in the 
tissues,I think, has been identified to us as a very big problem. 
I wondered if you knew of any measures anybody 
was going to take to try and see if you can speed up the capacity 
cay of the human body to get rid of those fibers, which would seem 

to be one of the important questions that one would want to ask 
Bed yetlbincmore pueVvent1 On. © DO Voun know, oftanythingini thatitield? 
CHEMVELONESS 33 Welloe leknowivery? littletof that field. 
Geccing itd of Gohe Wabernssis bvologically not an easy task. 

95| One can sequester the fibers in different physical locations by 
moving them to lymph nodes or to other locations, but to actually 
excrete them or dissolve them or to cause them to disappear is 
biologically quite a heavy demand. 

ilknowPofiwvery (ittle: worksanithis areayivand I'm 
notyireally wablestoished much Wighteon its 
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THE WITNESS: May I...excuse me, Doctor...may I make 
one comment? I would only take issue with you in one respect, which 
is, I feel that there is something a little bit different from just 
hope lying behind the recommendation that I have made and the 

actual work we are doing in Port Allegany towards the surveillance 
program. 

I have, of course, admitted that what we are 
definitely sure will save lives is present, but limited in scope - 
10| areas having to do with asbestosis, having to do with colon cancer, 
and possibly having.to.do.with.lung.cancer.-.so,I.believe that 
it's accurate that we don't have proof that we can save lives...we 
don't have proof that we can save a whole lot of lives just with 
what is known today. I think we can be fairly confident that we 
can save some lives. 

15 Secondly, rather than characterizing the remainder 
of the attitude.as simply hope, I would characterize it as 
necessity to make an attempt, primarily because of the magnitude 
PemetneuOTOblem wb eenied to.frame itain...Lotriedsto.put it into 
the framework of a public health problem, of others that we have 
we dealt with before. 

DR. MUSTARD: My comment was partly related to my 
following comment, because I live with some colleagues who are 
epidemiologists who are fairly firm about evidence about therapeutic 
benefits, as you know, which is the crux of the problem here. 

THE WITNESS: Yes. 

25 DR. MUSTARD: My use of the word hope was not without 
some sense of what your comments are about, but the real problem 

I think you attested to, unless you know something that I do not 
know, in the field of lung cancer we really do not have, as far 

as I know, any clear evidence of real benefits to individuals 

from early diagnosis of lung cancer. I say this consulting with 


my own colleagues in Ontario in the Cancer Research Foundation, and 
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DR. MUSTARD: (cont'd.) my own experience in the 
field, and it seems to me that unless you know something new that 
in essence you are saying in the field of the treatment of lung 
Cancer one hopes that with early diagnosis you'll get a benefit, 
but it's not proven. I think the only evidence you gave us is 
the Mayo Clinic show that you could achieve certain pieces of 
evidence, but in terms of longevity nothing was gained, and I've 
come to the point my colleague David Sackett always makes: To 
diagnose your lung cancer at forty with no effective intervention 
Simply means you live longer knowing you have lung cancer, but 
you die at the same time as if it was diagnosed at forty-five. 

THE AWLINESS. eThat's.comrect. 

DR. MUSTARD: I guess my question that comes out of 
this is, you will probably not be able to answer that guestion in 
the Port Allegany study? 

THEANLINGOOss ~NO. The, population is too small. 

DR. MUSTARD: But it's an interesting question 
because the surveillance program, and I agree with you very much 
about the importance of this, does say that maybe some consideration 
has to be given to, in a public health sense, the breadth of what 
that should be and the design of it, so that these questions can 
be answered. 

THE WITNESS: I wish you had given my statement 
GBOG5mG.. YOu. istated it. very nicely. 

DR. MUSTARD: It's easy to understand the magnitude 
of it, but I don't know how you designed your study. 

THELEN Sot ae Ne OnLy ching gl ewould add .to,that, 
if I may, would be this: I work closely with epidemiologists, too, 
and our dean of Mount Sinai is very much a proponent of randomized 
clinical trials to really prove the efficacy of the therapy before 
undertaking it. But let's draw a distinction between a therapy 


such as, let's say a triple bypass for coronary artery disease, 
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THE WITNESS: (cont'd.)) which despite in the early 
days lack of proof of its efficacy, and even today doubt on some 
5| aspects of its efficacy, which despite this has been extremely 
widespread and it's being done in a very large scale at a 
tremendous financial cost, but the major point is that here is 
a therapy in which the potential harm to the individual is very 


great. It's a very dramatic kind of treatment that carries many 


aa siesi withivit. 


10 , ‘ : 
Now, certainly in a setting of that sort, one has 


to be extraordinarily sure of the efficacy of treatment before 


making a recommendation to an individual that he undertake it. 
On the other hand, we have noted the small risks 
that may accrue to the kinds of things I discussed, but they are 
15 small risks nevertheless. In that setting, it may well be worth 
considering whether the standard of absolute surety of the efficacy 
needs to be as high. 
DR. MUSTARD: That's true, else otherwise it 
can be approached - which has been done, as you know, with the 
management of other forms of cancer where you do not have a high 
20} incidence and on which you do serial time studies and demonstrate 
dramatic changes as well - but my only point was, it's a tough 
area. I think you have identified a very complex problem. You 
have identified that your population is too small to answer the 
question, which raises the legitimate question as to whether a 
- larger population group shouldn't be registered for this purpose 
and some good experimentalists not taking the rigor of your dean's 
approach of the randomization, but some of the other design 
principles were put into it. So that honest answers could be 
found to a very important problem. 
I think you made it very clear you can't answer 
30} them in the Port Allegany study, but you can use that as a, as 


WVoummight cGalel mittaipulot project sto iget; a) basevsitarted.:. 


| 
(6/76) 7540-1171 


3 7 , 
7 
py f 7 
s 
7 
xe—3> A 
- a « ? ry 
‘ , & . bub — 
. iy ; 


Lene > ies 2 ft etiagueh as a joeottts | a2, 

= nt 205% ented ete)” fram § 

| Mid 4 : Sy 5 d ,#a00-U! onan? & 
| Vv ’ SiParg og iy doidw 
imme view « @? 
eR: 

we 

iss 6(~wou 


¢ vil vemiiges 
ae 05 colosigaaimvsd & oe 


( Thi ag ads i) 


9 #9068 S82 OF Sogeas am 3 
° m F 
afi TES 
on ened 


‘ sa mld sorddsiw vad 
| -dyit es ed 

206M Aa 7 Wine 
iDitdw « badoucrege. | oa 


a 2 aye ~~ + 4 


Pie) 
_ 


7 


ijinh2 ecu lidy : 
tale toe side he Fy f: sab 
| SHid lige SikJ sesiae mod ne 
| | J [pas o¢ ssh lee cuoty aoidja IIOR 
b 3 208 eveblads Seen 
Zoe 260 noes es iment gels 
Se . 2Oel J6f3 C2 24 Otett 
NS,002¢ Sas ey 
Poy b> boY :éeln aves wiaebee =o 


viet GUS woe shut "Bei “yAap 
. 297289 egad £ Jag Os atta rhe! 


10 


15 


20 


- 117 - Holstein, cr-ex 
THE WITNESS: Yes. And there will be many other 
questions that we can answer which would be part of our rationale 
Fore downge: t. 

DR. DUPRE: Dr. Holstein, I have only one final 
line of questioning to pursue. I hasten to point out it's not 
central to your own writings, but you do express in your Port 
Allegany paper on page seventy-four some views about what, in my 
layman's way, I call the nexus between asbestosis and death. 

Later onin that paper you also mention the treatment of asbestosis. 

Could I simply ask a few very elementary questions 
here? You point out that most patients who die of asbestosis do 
not die of enexorably progressive fibrosis, but of superimposed 
pulmonary infections such as pneumonia or influenza. 

Could I ask you about patients with asbestosis who 
die from what your trade calls right side heart failure? Should I 
associate right side heart failure with the progression of fibrosis? 

THE WITNESS: Well, in the minority of cases, minority 
of cases, the individual's status will follow that downward sloping 
line, he will remain free of a life-threatening complication that 
produces one of those downward deflections that I drew, and he will 
remain free of that until he approaches very close to the point 
of not being able to sustain life. 

In some of those cases, failure of the right side 
of the heart will develop, will progress, and the person may then 
be one of those few people who we would say died of inexorably 
progressive asbestosis with the right heart failure being part 
did “parcel™of that. 

In a larger number of cases, what will occur is 
what I have drawn, and when one of those downward deflections 
occurs, from whatever cause, it is not at all uncommon for that 
individual as part of that acute illness, to acutely develop 


failure of the right heart...which will only increase the great 
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THE WITNESS: (cont'd.) seriousness of those few 
days and which will add to the likelihood that he may fais co 
Survive that episode. 

So we have acute right heart failure which may 
add itself to the litany of miseries that constitute one of those 
downward deflections, and we have chronic right heart failure in 
a smaller number of people that may in essence be indistinguishable 
from the overall process in those few who make it down to the 
10) very end of that line without one of the deflections that I 
mentioned. 

DRe DUPRE] =Now, just shifting to. the care of 


asbestosis, and I gather from what you say that there is potential 


for more aggressive care - indeed some of this potential may be 
already actualized from time to time in individual cases. 
os Could I ask you this hypothetically? Is it 
possible that an individual who is getting some kind of chemo- 
therapeutic treatment related to, ostensibly related to asbestosis, 


could perhaps develop an immunological reaction like lupus 


erythematosis? 
20 THE WITNESS: Well, it is known that certain drugs 
can cause a reaction of that sort. There is no question about 
that. But the particular drugs that are likely to be used in 
patients with asbestosis are not the drugs that are known, at 
least, to cause a lupus erythematosis type of syndrome. 
Does that answer your question? 


25 DR. DUPRE: Certainly you have answered it to 


my satisfaction. 

Dr. Mustard? 

DR. MUSTARD: Now that you understand that you 
won't be confused any more. 

DR. DUPRE: Well then perhaps on that note I should, 


30 
on behalf I'm sure of all present, thank you very much, Dr. 
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DR. DUPRE: (cont'd.) Holstein, for what has been 
altogether a most instructive contribution. 

THE WITNESS: I'm very appreciative of having had 
the opportunity, and I appreciate your long attentiveness and 
patience. 

DR DUPRE see chnanke Vou. 

We now rise, counsel, I assume, until ten o'clock 
LOMO BEOWeMOLNING muse tiat COLLeCt?: 


MR. LASKIN: Ten o'clock tomorrow morning. 


THE INQUIRY ADJOURNED 


THE FOREGOING WAS PREPARED 
FROM THE TAPED RECORDINGS 
OF THES LNOULRY PROCEEDINGS 
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EDWINA MACHT 
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